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ECONOMISERS. 


Straight cast-iron 
gills; straight gas 
passages which 
collect no dust. 


Maximum 
heat recovery. 
Minimum trouble. 


SENIOR ECONOMISERS LTD., 11 SOUTHAMPTON ROW, LONDON, W.C.! | 
: Telephone : Holborn 7543-4 & 1158 Telegrams : Senioreco, Westcent, London 
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These Salts are obtaining a wide use in the 
treatment of concrete for protection against 
atmospheric action and subsequent dis- 
integration. 

The method used is a surface treatment and 
is the practical application of well-known 
chemical reactions designed to remove free 
lime from the concrete. and replace it with 
insoluble fluorides and silica, thus leaving the 
surface impervious to water and resistant to 
the acid of the atmosphere. 


Telephone: B'ham Central 8553 


(6 lines) 
Telegrams & Cables : 


Cruickshank Birmingham 
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Simplicity 
STEAM TRAPS. 


cannot jam 
or blow 
steam. 
Unique in 
design, fool- 
proof in op- 
A eration. 
**Simplicity”’ 
Steam Traps 
have only 
one moving 
part—a free 
™ floating stainless 
steel sphere. 

Each trap is guaran- 
teed; send for atrap 
on trial. 

Write for fully 
descriptive 
pamphlet. 

Agents and Stockists in many countries, the names of 
whom we will gladly send on application. 


THE 
KEY ENGINEERING CO., LTD. 


4 QUEEN VICTORIA STREET, LONDON, E.C.4 
and TRAFFORD PARK, MANCHESTER. 











Teleph : CITY 1185/6. TRAFFORD PARK 1903. 











HYDROFLUORIC ACID 





ANHYDROUS AND SOLUTIONS ALL STRENGTHS 


ALSO PURE REDISTILLED 40% 


FLUORIDES, Neutral 


Sodium, Magnesium, Barium, 
Potassium, Lead, Zinc, 
Aluminium Lithium, 





Chromium. 


BiFluorides (Acid) 


Ammonium Sodium, 





Potassium. 


Double Fluorides (Cryolites) 


Ammonium, 





Sodium HexafluoAluminate 
Potassium HexafluoAluminate 


w/w 
SILICOFLUORIDES 


Magnesium, Zinc, 
Barium, Potassium, 
Hydrofluosilicic Acid. 





Ammonium, 
Lead, 


BOROFLUORIDES 


Sodium, Potassium, Ammonium, 
Lead, Copper, Zinc, Cadmium, 
Fluoboric Acid Solution. 





OTHER FLUORIDES TO SPECIFICATIONS. 
Glass Etching Acids 
Ammonia White Acid and VITROGRAPHINE. 





JAMES WILKINSON & SON, LTD. 





| 
TINSLEY PARK ROAD, SHEFFIELD, 9 | 
"Grams “CHEMICALS.” Sheffield 


"Phone 41208/9 
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THIS NEW ELECTRODE 
EXTENDS THE RANGE OF 
) MUIRHEAD pH METERS 



















— electrode Type D-340-B/3 enables Muirhead 
pH meters to be used for measurements in the 
alkaline range above pH 10, the limit previously 

set by our standard electrode. It is made 

from a lithium glass almost entirely tree 
from sodium, and is intended for measuc- 

ments between pH7 and pH 13°. 
A sodium ion correction curve tor 
use above pH 12 is supplied 
with each electroae; 
the correction factor does 


not exceed 0°3 pH. 
FEATURES 


SIMPLE TO USE 
RANGE: 7 to 13-5 pH Yi. 
ACCURACY OF MEASUREMENT: +0-1 pH y 


FITS STANDARD MUIRHEAD ELECTRODE 
ASSEMBLIES 





MUIRHEAD & Co., LTD. 


PRECISION ELECTRICAL INSTRUMENT MAKERS 


BECKENHAM - KENT - ENGLAND 


Phone: BEC 0041 Telegrams & Cables: MUIRHEADS ELMERS-END 


FRECISIOF 


MUIRHEAD 


ELECTRICAL INSTRUMENTS 
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We make chemical lead to a purity 
standard of 99.99% and over. This 
is as nearly pure lead as makes no 
difference, and is known ‘as Chemical 
Lead Type A. (Of course for special 
laboratory purposes such as assay and 
spectrographic work, we can make leads 
of even higher purity.) 


For many uses, however, the controlled 
addition of small percentages of other 
metals makes a very considerable 
difference to its mechanical strength, 
particularly its creep resistance, often 
without affecting the lead’s resistance to 
chemical attack. This is Chemical Lead 
Type B. Where it can be used its 
greater strength means reduction of 
thickness of sections, and consequently 
weight, and can frequently simplify 
the construction of plant. 








fPpuRE LEAD 
PLUS 

















Both Type A and Type B conform 
to B.S.S. 334/1934 and are available in the 
form of sheet, pipe and castings. Which type to use 





is a matter for decision, and in arriving at a decision in 


the case of a particular plant, the experience of our technical 





staff is freely at your disposal. From the financial point 

of view there is a very considerable advantage in the use 
of lead; the cost of the metal forms a large part of the cost 
of the plant, and, since lead has a high reclamation 
value, a substantial proportion of the value 
of the plant can be regained when it 
becomes obsolete or redundant. 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


IBEX HOUSE, MINORIES, LONDON EC3 / ,SS0ciateD 
CRESCENT HOUSE, NEWCASTLE “4 gicar i 


LEAD WORKS LANE, CHESTER 


Export enquiries to: 


1HE ASSOCIATED LEAD MANUFACTURERS EXPORT CO. LTD., IBEX HOUSE, MINORIES, LONDON, EC3 


3 November 195] 
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CHIEMAPOL 


Company for the Import 

and Export of Chemical 

Products and Raw 
Materials 


PRAGUE Il, PANSKA 9 
CZECHOSLOVAKIA 













Cables : 
Chemapol Praha 


Telephone : 
279-44/47 





Teleprinter : 
Praha 286 Chemarol 





Exports of Czechoslovak: 


Ammonium and Sodium Bicarbonate 
Charcoal/Hardwood and Medicinal/ 
Citric Acid and Citrates 

Formic Acid 

Lactic Acid 

Cresylic Acid 

Crude Montan Wax Bohemia brand 
Lacquers and Enamels 

Bleaching Earth 

Textile Auxiliary Products 

Potash Chrome Alum 

Ultramarine Blue 

Rongalite 

Cosmetics and Candles 
Pharmaceuticals 

Saccharine PAGODA brand 

and a wide range of other chemicals. 
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SHAWINIGAN LTD. | 
| 


REG. TRADE MARK VINYL ACETATE MONOMER 

| POLYVINYL ACETATE “‘GELVA”’ 
POLYVINYL ACETAL ‘‘ALVAR” 
POLYVINYL FORMAL ‘‘FORMVAR’’ 
POLYVINYL BUTYRAL ‘‘BUTVAR”’ 
rss Ree POLYVINYL ALCOHOL ‘‘SOLVAR”’ 

















MARLOW HOUSE, LLOYDS AVENUE, LONDON, E.C.3 


Telephone : ROYAL 6102/3/4 Telegrams: “iGANSHAWIN, FEN, LONDON” || 
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Registered Trade Mark 


SLIDING DIMMERS 


AND DIMMERS (Single and Double Types) are wound 
on Slate Formers; are continuously rated and fitted 


with ‘‘ off’’ position. Flash tested at 2,000 volts 
i DU TRIAL A.C. Lighting loads 100 W to 5,000 W. Types 
available: Standard Protected and Geared 
+ Protected for B.O.B. or F.O.B. J 
CARTRIDGE ELEMENTS. Made from Solid 
Drawn Brass Tube. Resistance wire wound on 


Ceramic Former. All elements are flash tested at 
2,000 volts A.C. 

















STRIP ELEMENTS. Steel sheathed. Porcelain f 
insulated. Resistance wire is wound on Ceramic 
Formers. Casing made from Chromium Steel Strip. 

Mica insulated Strip Elements also available. J) 














Write to Industrial Divis on for LIST J¥J/30/CA 
METWAY ittene LTD 
INDUSTRIES e 
KING STREET - BRIGHTON | - SUSSEX 

Telephone: Brighton 28366 P.B.X. (7 lines) Cables: ‘‘ Metway, Brighton ’’ 
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| FOUNDRY WORK 
and FABRICATION 





p en 
Anish HE Cp ysTalt® 






The WIDNES FOUNDRY engineering service 
includes fabrication in mild and stainless steels of 
plant and equipment for all the specialised 
industries mentioned above. 

Add to this the production of cast vessels and 
other specialised plant in heat and acid resisting, 
high duty and alloy irons, and you have a concise 
summary of the WIDNES service to industry. 

(Left) 

Typical of WIDNES Foundry work—ao Three-tier Heat 


Exchanger in cast iron. Each shell is 20 in. inside diameter, 
containing 66 copper tubes 10 ft. 6 in. in length. 

(Above) 

Typical of WIDNES Fabricated Steel Work—a !2-ton 
Elliptical Acid Tank in mild steel for fitting to a road vehicle. 
Its dimensions * 15 ft. 8 in. long by 5 ft. 9 in. wide by 3 ft. Yin 
deep. 


fe WIDNES FOUNDRY & ENGINEERING C9 LTD 


LUGSDALE ROAD - WIDNES - LANCS 


TELEPHONE: WIDNES 2251/4 TELEGRAMS ‘FOUNDRY, WIDNES’ 
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THE SYMBOL OF 


Vitreous 


Telegrams : 
Escol, Toot, London. 





SERVICE AND QUALITY 


Vitreous Enamels 


Enamelling 


REFRACTORY COATINGS ON METALS 


MITeham tésa (lines). STEWART & GRAY LTD., 


Paisley Works, Swains Road, 
Tooting Junction, $.W.17. 











Ce latge KESTNER 
SULPHUR BURNER 


(Prentice Patent) 


weit pote wcllireg létuk 

The burner for large quantities of highly 
concentrated Sulphur Dioxide. No power 
required—no labour, just the periodical 
removal of ash. The very high temperatures 
possible, plus the elimination of moving 
parts in contact with the sulphur—means 
sublimation reduced to a minimum. Available 
in a range of sizes for handling a few pounds 
to several tons per hour 

There is a General Utility Pressure Type— 
for small quantities of gas where high con- 
centration is not important. 
Details of both models on request. 


Kestner’s 


Chemical Engineers 


5, GROSVENOR GARDENS, LONDON, S.W. 
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FOR HEAT 
TRANSFER 
UNDER 


CORROSIVE 





CONDITIONS 


The “« DELANIUM”’ graphite heat 
exchanger is robust, compact, easily 
cleaned and adaptable in use. Its 
performance is outstanding and in 
practice it gives a better heat transfer 
per unit area than any acid-resistant 
exchanger of tube and shell pattern. 
Seven models at present available for 
early delivery cater for a wide range 
of applications in the heating and 
cooling of corrosive liquids and gases. 











Typical performance figures for 
models Nos. 3, 5 and 7 





























Effective Heat | Total heat transmitted 
Transfer area | under specific conditions 





mec eER 


50.0 sq. ft, }22290,000 B.Th.U/hr. be- 
vee $4° “*  leween steam and a liquid. 








2 2,200,000 B.Th.U/hr. bet- 
105.0 oq. ft. | centwo corrosive liquids. 





90,000B.Th.U/hr. between 
105.0 oq, ft. corrosive liquid and gas. 

















ne EE 





Full technical data available on request. 


POWELL DUFFRYN CARBON 


PRODUCTS L TD Telephone: HAYES 3994/8 
A 4 e 
or GHEMICAL CARBONS DIVISION, SPRINGFIELD ROAD, HAYES, MIDDX 


1835 
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‘ KARBATE_ ) 


TRADE MARK 


PUMPS 


** Karbate ’’ Model A Centrifugal Pumps, with 
trouble-free rotary seal, are extensively used in 
handling practically all corrosive fluids, includ- 
ing mixtures of acids, such as HC, and H,SO,. 
All gaskets are confined and there is no chance 
for metallic contamination of liquid. Sizes 
shown in table below. 














| 
| Normal Rating | 




















1735 r.p.m 1150 r.p.m. | 
| Port Sizes | Head Head 
G.P.M. | in | G.P.M. in | 
| Size Suction Discharge Feet Feet 
Model A—No. 3 2” 14° 55 57 | 50 22 | 
Model A—No. 4 rs 13” 100 107 } 80 44 
Model A—No. 5 4” 2° 220 52 180 22 | 














Grange Mill Lane, Wincobank, Sheffield. 
Telephone : Rotherham 4836 (3 lines). Telegrams : Electrodes, Sheffield. 


CONSULT— i 
BRITISH ACHESON ELECTRODES LTD., 


ee ele 








gat See || 
Isoman L le flask sizes. | 
ET Multisize 


Isomantle MUL/s0o taking all sizes of round bottom and flat <—@g=7 in 
bottom flasks between 50 and 500 ml. = _ Ff 


£5.15.0 fl 


The Isomantle Multisize solves an important problem facing all users 
of electric heating mantles: no longer is it necessary to have 
individual heating mantles for every flask size, a variety of flask 2) 

dimensions and types can be heated with one mantle. } 








ALSO : MUL/2 for flasks between 250 and 2000 ml. capacity—£9. < : 
Laboratory outfit, SET/500-2 comprising MUL/500, MUL/2. | | 
ITA/36 x 1, Electric Heating Tape for columns and ERN/2 
Energy Regulator with neon indicator—£18 18s. | 
Please ask for leaflet MUL/51. The full range of standard Isomantles for laboratories is 
described in leaflet LM3/51. Temperature Controls and Indicators in leaflet TCI/51 and 
Isomantiles for pilot and production plant in leaflet PM2/51. Patented (No. 645843 and.others 
pending). Guaranteed for twelve months. Stocked by Laboratory Furnishers. 

Made by: 


ISOPAD LTD. (Dept. CA.) 13/17, Rosemont Rd., London, N.W.3 
Telephone: HAMpstead !769/8466/7. Telegrams: ISOPAD HAVER LONDON 
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The gas and gas-heated equipment that Mr. 
Therm brings in his train areamazingly flexible 
in their applications to all sorts of heating 
problems. What other fuel but gas could give 
you a tiny—but steady—pin-point of flame 
or full heat the instant you want it? And gas 
can be controlled at the flick of a finger—or 
can be completely automatic if required. It 
needs no storage space, is smokeless and ash- 
free, and works unfailingly for you with re- 
markable efficiency. No wonder Mr. Therm 
is to be found hard at work in so many 


industries ! 





AGE 





Mr. Therm is in the pink 


. and in a lot of other colours, too! He's 
got the job of heating the battery of reaction 
vessels—each of 220 gallons capacity—used 
in the production of aniline dye at the works 
of Williams (Hounslow) Ltd. Town gas is used 
throughout for heating. The specially de- 
signed internally insulated housings hold cast- 
fron pans which are enamelled inside, and 
fitted with belt-driven agitating mechanism. 


MR. THERM BURNS TO SERVE you THE GAS COUNCIL + I GROSVENOR PLACE - SWI 
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LACTIC ACID ¥ 


SULPHONATED OILS bess 
TANNERS MATERIALS 
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BOWMANS CHEMICALS LTD. | — 
MOSS BANK WORKS, WIDNES, LANCS. 

Telegrams Telephone 

BOWMANS - WIDNES WIDNES 2277 : N 

calle 

dept 

BRITISH TAR PRODUCTS - 

plac 

LIMITED kine 

PYRIDINE Makers of a 

PHENOL te 

CRESYLIC ACIDS coke 

META-CRESOL a 

NAPHTHALENE troll 

TOLUOLE - 

ANTHRACENE OIL to f 

SOLVENT NAPHTHA gro\ 

XYLOLE = 

ORTHO CRESOL 9 

METHYL CYCLOHEXANOL | fave 

CYCLOHEXANOL - 
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BOUVERIE HOUSE 154 FLEET STREET LONDON E.C.4 
Telegrams: ALLANGAS FLEET LONDON * Telephone: CENTRAL 3212 (26 lines) 
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Chemicals from Oil 


EN may be judged by the uses 
Mee make of the materials avail- 


able to them. Once it could be 
called a triumph to extract coal from the 
depths of the sub-soil and to produce 
warmth by burning it in an open fire- 
place; but if it is still something of a tri- 
umph in these days, it is one of a different 
kind. Technically, of course, it is now a 
form of tragic waste for instead we 
should extract many different substances 
from the coal before using it as residual 
coke for combustion. By similar reasoning 
it is no longer a great technological 
achievement to propel a car by the con- 
trolled oxidation of light oil; much more 
wealth should be derived from mineral 
oil before some residual fraction is sent 
to fuel internal combustion engines. The 
growth of the so-called ‘ petro-chemical * 
industry in the United States is the prin- 


' cipal piece of evidence for this. It can 


be argued that the United States is in a 
favourable position to develop a petro- 
chemicals industry for she possesses so 
much natural oil. But that is as much 
a reason for using oil wastefully; it is 


| countries that must import their crude oil 


needs who have the most obvious reasons 
for ensuring that the optimum amount of 
wealth is obtained from each gallon. 


579 


Scarcity rather than abundance is the 
mother of thrift. 

In 1940 the American petro-chemicals 
industry was turning out over 4,000 mil- 
lion pounds of chemical -products per 
annum and it had attracted capital to 
the extent of 350 million dollars. Five 
years later the capital invested was 1,200 
million dollars and the annual output of 
chemicals 10,500 million pounds. At 
present, some 16,000 million pounds of 
petro-chemicals are being manufactured 
with the total capital behind the industry 
now just short of 2,000 million dollars. 
In so far as it is true that figures talk 
loudest, this reveals a remarkable rate 
of progress. For those who prefer figures 
to be relative rather than absolute, this 
new industry was in 1945 responsible for 
producing 50 per cent of the U.S. total 
output of aliphatic synthetic chemicals; 
and in 1950, for 70 per cent of that 
output, which by then was in any case 
a much bigger total amount. Also, it is 
claimed that in 1951 petro-chemicals in 
America account for 25 per cent of all 
the synthetic chemicals being made. The 
authors of a recent survey in which the 
above data were given believe that the 
present rate of expansion will continue 
for at least another ten years. By then 
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it may tend to slacken, for a stage will 
have been reached when the industry has 
assumed its proportionate place in 
chemical industry as a whole. 

From the expansion so far made one 
conclusion is very easy to draw. The 
rapid development of the synthetic 
chemicals industry has created a sellers’ 
market for many of the chemicals that 
can be made from petroleum. In short, 
petro-chemistry has developed at just the 
right time. This need not be described 
as luck but it might at least be remem- 
bered that other technically sound chemi- 
cal ventures have failed in the past 
because their actual success led to a 
buyers’ market for the products. At any 
rate in the United States the commercial 
road for petro-chemicals has been fairly 
smooth. For example, ethylene can be 
separated from refinery gases or obtained 
by cracking oil. It can be catalytically 
oxidised to ethylene oxide with a ‘ pound- 
for-pound’ reaction efficiency. This can 
in turn be converted into ethylene glycol 
or acrylonitrile; and one or other of these 
substances is a major raw material for 
making four new synthetic fibres whose 
total production per year is likely to ap- 
proach that of nylon. Yet this is only a 
small example of the tie-up between petro- 
chemicals and modern synthetic ma- 
terials, minute in size compared with the 
example of polyethylene, potentially the 
‘ biggest’ plastic yet produced, a material 
whose total volume of usage per year 
may eventually outstrip that of any other 
plastic. In 1944 three million pounds of 
ethylene were used to make polyethylene; 
by 1950 55 million pounds were being 
used per year, and the estimated rate of 
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consumption for 1951 is 
pounds. 

The plastic or synthetic fibre industries 
are not the only large-scale users of 
petro-chemicals. The ethanolamines are 
used in making detergents and other 


75 million 





surface-active materials; they are almost 
as heavily used in making agricultural / 
chemicals such as 2,4-D. Ethyl alcohol, ! 
one of the most universal organic} 
chemicals, today in the U.S. is based 
more upon the ethylene process than} 
upon all the other processes put together. 
The reaction product of ethylene and] 
benzene, two simple petro-chemicals, 
the basis of two major synthetics, GR-S 
rubber and polystyrene. The production 
of the latter has risen from 24 to 539 
million pounds in 10 years! 

However obvious it may be that wealth 
is increased by converting oil into chemi- 
cals, the question must be asked whether 
in fact it pays better to refine crude oil 
into its customary oil-use and fuel-use 
fractions. Petro-chemical works are 
much smaller than refineries and _ this 
means that the capital investment per 
barrel of oil is several times greater; 
before there is any profit, therefore, a 
greater rate of interest must be met. Data 
from the U.S. show that petro-chemical 
works require (again per barrel of oil) 
10 to 20 times as much fuel, 3 to 10 
times as much steam and power, and 10 
to 100 times as much water as refineries. 
Much heavier costs must be met before 
genuine profit is derived from turning oil 
into chemicals. Prospects for petro- 
chemicals may be bright enough but 
these few simple facts show that there 
are manv economic pitfalls too. 








On Other Pages 


Chemical Research in 1950 583 
Copper Sulphate Hit 586 
Possible Uses for Refinery Waste 587 
Organic Synthesis by Electric Dis- 
charges 591 
Metallurgical Section: 
Analytical Chemistry of the Less 
Common Alkali Metals (Part III) 595 


Conservation of Zinc 599 

Pure Metals for Research 603} 

Commonwealth Metals 605} 
Chemists’ Bookshelf 607 
Overseas News Items 608 
Home News Items 6098 
Publications and Announcements 610 
Next Week's Events 


612) 





The annua! subscription to THE CHEMICAL AGE is 35s. 
116 Hope Street, Glasgow (Central 3954/5). MIDLANDS 
(Midland 0784-5). THE CHEMICAL AGE offices are closed 

five-day week by Benn Brothers, 


Single copies, 9d.; post paid, 1s. ; 
OFFICE : Daimler House, Paradise 


SCOTTISH OFFICE: | 

Street, Birmingham 

on Saturdays in accordance with the adoption of the 
Limited. 





Che 


T 
I: 
ac 


Aug 
althe 
the ° 
total 
fairl 
£10,2 
year, 
targe 
a wl 
as § 
tive ” 
as tk 
empl 
quiré 
all tl 
the \ 
rug 
the 

the 

mon 
£104 
in 

£64,: 
1949 
mair 
of « 
prob 
chen 
may 
towa 


Eco 


V 


feare 
tion 
of t 
as fi 
and 

to b 
be a 
catic 
gen 

of s 
bene 
than 
that 
pres 


ion 


ries 

of 
are 
her 
10st 
iral 
hol, 
nic 
sed | 
han 
her. 





and 
, is] 
R-S 
tion 
539 


alth 
>mi- 
ther 
oil 
-use 
are 
this | 
per 
iter; 


eC, aj 


Yata 
lical 
oil) 
» 10 
1 10 
ries. 
fore 
g oil 
>tro- 
but 
here 





3 November 1951 


THE CHEMICAL 


AGE 581 


Notes & Comments 


Chemicals Overseas 


T was hardly to be expected that the 
] p= level of over £14,000,000 

achieved by chemical exports in 
August could be maintained, and 
although there was a slight decrease in 
the value of the September figures, the 
total of £11,238,349 can be regarded as 
fairly satisfactory when compared with 
£10,202,560 in the same month of last 
year, and £6,994,535 in 1949. No specified 
target has been set for the industry as 
a whole (although the Board of Trade 
has suggested that there might be ‘ tenta- 
tive’ objectives for some sections), for, 
as the chairman of the ABCM recently 
emphasised, the meeting of home re- 
quirements is still the first essential. It is 
all the more remarkable, therefore, that 
the value of overseas trade in chemicals, 
drugs, dyes and colours, as revealed by 
the Trade and Navigation Accounts of 
the United Kingdom, for the first nine 
months of this year should be 
£104,061,094, compared with £75,938,252 
in the same period of 1950 and 
£64,546,670 in the first three-quarters of 
1949. With only two months now re- 
maining, in spite of the growing shortage 
of essential raw materials and other 
problems with which it is confronted, the 
chemical industry looks as if in 1951 it 
may well beat its previous contributions 
towards the nation’s economic recovery. 


Economy Still Needed 


HILE the sulphur scarcity has 
not perhaps had quite such a 


serious effect as was originally 
feared, the reduction of the U.K. alloca- 
tion by 4,000 tons for the last quarter 
of this year comes as a reminder that, 
as far as possible, elimination of waste 
and economies in its use must continue 
to be made, neither can there afford to 
be any slackening of effort in the appli- 
cation of capital to utilise pyrites, hydro- 
gen sulphide and other indirect sources 
of sulphur, although in most cases their 
beneficial effect must be long-term rather 
than immediate. It must be remembered 
that to some extent shortages are at 
present being met by supplies from 


various parts of the world at abnormally 
high prices, and that the demand for 
sulphur, partly due to the defence pro- 
gramme, is likely to increase rather than 
diminish. An additional need to econo- 
mise and develop new sources is that 
despite reports of new elemental sulphur 
discoveries, many domestic consumers in 
America have been urging a reduction in 
the export allocations. 


Figures Speak 


OW that the General Election is 
N over and the verdict of the people 

is known, a suitable opportunity 
occurs for reflection and comparison. 
Figures speak for themselves and some 
revealing facts about taxes, duties, 
revenues and expenditure of three impor- 
tant budgets (1914, 1939 and 1951), and 
comparisons of prices ruling in Septem- 
ber of each of the five years 1929, 1939, 
1949, 1950 and 1951 have been compiled 
in two booklets issued by R. A. Lister & 
Co., Ltd., of Dursley, Gloucestershire. A 
study of the three budgets reveals to what 
appalling dimensions the burden of 
taxation has grown and how expenditure 
has increased. Prices are perhaps of par- 
ticular interest to the chemical industry, 
dependent as it is to a considerable 
extent upon materials which are in short 
supply and a large proportion of which 
have to be obtained from overseas. Sul- 
phur, for example, is quoted in 1951 at 
£17 15s. a ton compared with £12 10s. 
in 1949 and £6 in 1939; chemical wood 
pulp £126 2s. 4d. a ton in 1951, £43 in 
1949 and £10 7s. 7d. in 1939; glycerine 
is shown now at £276 a ton as against 
£122 10s. in 1949 and £62 10s. in 1939. 
Among the metals, all of which are used 
in the chemical industry, prices quoted 
(per ton) for 1951 as compared with 1949 
are: tin £935 (£750); nickel £454 (£224); 
zinc £194 (£77); copper £227 (140); lead 
£204 5s. (£104). The compilers point out 
that in comparing these prices it should 
be remembered that in 1939 the £ stood 
at $4.80, whereas the official rate in 1951 
is $2.80. Nevertheless, the increasing 
spiral of prices must remain a matter of 
concern to producer and consumer alike. 
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Polarograph Improved 
Diffusion Current Increased 


aie the University of Kyoto, Japan, 
comes a review of a method for increas- 
ing the sensitivity of the polarograph by 
increasing the total diffusion current twenty 
times. This is by the use of the rotating 
current alternator. In Fig. 1, which is a 
scheme of the circuit, the voltage applied to 
the cell is‘E. With the alternating switch 
in the position shown, the reduction current 
flows through the galvanometer. The next 
instant, when the alternating switch is half 
rotated, the circuit is shorted through the 
galvanometer, and the oxidation current due 
to the solution of the deposited metal ion 
flows additively through the galvanometer. 
Moreover in the next half rotation, the dis- 
solved ion is reduced again, together with 
the diffused ion. So concentration of the 
ion occurs on the electrode surface, instead 
of on the diffusion layer. The total cur- 
rent is practically twenty times greater than 
the ordinary diffusion current, as can be seen 
in Fig. 2 (in hundreds of microamperes per 
millimolar ion). This shows the polarogram 
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taken with the switch rotated (upper mark- 
ing) and with the switch stopped as in an 
ordinary polarogram (lower marking), using 
a galvanometer of the same sensitivity. By 
this method, change in concentration of the 
solution before and after the electrolysis is 





thought to be smaller than that in the ordin- | 


ary method, despite the larger current. Other 
characteristics of this method and circuits 
using the rotating switch are being sub- 
mitted later. 


International Symposium 
An international symposium on_ the 
organisation of scientific and industrial 
research will be held in London from 12-15 
November. 


S.W.1, with the exception of Session III 
on ‘Sponsored Research’, which will be 
held at the National Physical Laboratory, 
Teddington, 

_ Representatives from the following coun- 
tries will be attending: Austria, Belgium, 
Canada, Denmark, France, Germany, Great 
Britain, Greece, Ireland, Italy, Netherlands, 
Norway, Sweden, Switzerland, and 
United States of America. 
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Chemistry Research, 1950 
Results of CRL’s Work Published by DSIR 


EED for additional staff and greater 

accommodation to implement develop- 
ments on a Satisfactory basis are emphasised 
by the report of the Chemistry Research 
Board to the Lords of the Committee of the 
Privy Council for Scientific and Industrial 
Research on the proceedings during the 
year 1950, contained in ‘Chemistry Re- 
search, 1950,’ the account of the work of 
Chemical Research Laboratory, Teddington, 
Middlesex, published for the DSIR_ by 
HMSO 3s. 6d. (U.S.A. 90 cents). 

Work had, however, been begun on a 
specially designed new building for the 
execution of radiochemical research and 
this would to some extent alleviate the diffi- 
culties of space. 

In general the work of the Laboratory 
had progressed along the lines laid down by 
Professor R. P. Linstead, who during the 


} period under review continued to act in an 
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advisory capacity pending the appointment 
of a director, which position remained 
vacant. Inevitably some modifications had 
been necessary as items of research ex- 
panded, priorities changed or requests for 
work had been received. 

Considerable expansion had taken place 
in all groups and sections. Items of special 
interest were the new work on corrosion at 
high temperatures; work on the preparation 
of pure germanium; arrangements now made 
for the supply of pure hydrocarbons as 
standards and for calibration purposes, and 
for the establishment of* the Chemical 
Laboratory as a centre for the maintenance 


| and supply of type cultures of bacteria of 
' industrial interest. 


Increased Advisory Services 
Advisory services had continued to 
Notable among _ inquiries re- 
ceived during the past year were those rela- 
ting to corrosion of metals and its preven- 
tion, to techniques for the purification of 
organic compounds and the determination 
of their physical constants, to new methods 
of analysis, spectroscopy and applications 
of high polymers. The high-pressure equip- 
ment had again been much in demand by 
university and industrial laboratories, Assis- 
tance had also been given to Government 


and other laboratories in the examination 
of special products. 

The Corrosion Group had continued and 
extended its programme of research. Among 
more recent developments was a_ funda- 
mental research to correlate the results of 
oxidation studies on evaporated metal films 
under rigorous conditions with similar ex- 
periments on massive metal surfaces. Effort 
had been intensified on the compilation of 
a comprehensive bibliography of corrosion. 
The technique for the stripping of thin films 
of oxide and other reaction products from 
metal surfaces had been applied to a number 
of industrial problems. 

Considerable attention had been directed 
to low and high speed rotor techniques with 
a view to increasing the reproducibility and 
severity of the tests. Electrochemical mea- 
surements on painted steel had thrown 
further light on the mechanism of the break- 
down of paint in sea-water. 


Corrosion Inhibitor 

Satisfactory results continued to be re- 
ceived about the corrosion inhibitor devel- 
oped at the Laboratory. This inhibitor con- 
sisted of sodium benzoate with a smaller 
percentage of sodium nitrite in glycol anti- 
freeze, but further investigations were 
necessary in cooling systems where alumin- 
ium was used in conjunction with other 
metals. Excellent results had been obtained 
with compounds prepared from nitrogenous 
bases and carbon dioxide as vapour phase 
inhibitors. | Cyclohexylamine ‘bicarbonate’ 
had so far proved the most effective. 

Investigations of the influence of various 
factors, such as temperature, on the atmo- 
spheric corrosion of metals were in pro- 
gress and several types of apparatus for 
conducting accelerated corrosion tests were 
under examination. 

Much of the effort of the Inorganic Group 
on the minor metals had again been devoted 
to gallium. The elimination of impurities, 
particularly the alkali metals, had been 
thoroughly studied as a necessary counter- 
part to the examination of its interesting 
physical properties by the National Physica! 
Laboratory. 

Greater attention was being given to 4 
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similar investigation into the preparation of 
pure germanium, and the need for this had 
been emphasised by a request from the 
Radio Research Board for an investigation 
by the Laboratory into the possibilities of 
applying tracer techniques to the production 
and analysis of germanium in a very high 
State of purity as required for its use as a 
semi-conductor. A method for the removal 
of the chief contaminant, arsenic, had been 
evolved and samples of the pure oxide were 
being supplied for conversion to the metal. 
and comparison of the latter with samples 
which were now commercially available. 

Production of suitable fertilisers from 
phosphate rock, by methods having as their 
object a reduction in the use of sulphuric 
acid, had been continued and details of the 
mixed nitric-sulphuric acid process were 
being supplied to the fertiliser industry. 
Laboratory studies indicated that the product 
had satisfactory storage properties. An 
examination of the high temperature con- 
version of phosphate rock into fertiliser, 
by fusion with various magnesium silicates. 
was also proceeding satisfactorily. 


Pure Metals Committee 

The Pure Metals Committee had met four 
times during the past 12 months. The stock 
of metals now comprised the following nine 
metals in a satisfactory state of purity: 
antimony, cobalt, indium, iron, lithium. 
potassium, silicon, sodium and vanadium. 
A source of cerium had been located, and 
tantalum was now being produced in this 
country of a quality equal to that previously 
obtained from abroad. Certain other metals 
which could not be obtained at present in a 
high state of purity were under considera- 
tion. The committee considered that the 
time had now come to make known the 
facilities that were available both in the 
form of information and supplies. 

Analytical work had hitherto been carried 
out by the National Physical Laboratory and 
the Chemical Research Laboratory but since 
such work was likely to increase rather than 
decrease, additional staff at one of these 
laboratories was likely to be required. 

Substantial progress had been made by 
the Radiochemical Group in the programme 
of work for the Division of Atomic Energy, 
Ministry of Supply, on the analysis and con- 
centration of uranium in minerals and ores. 
The group had published, through HMSO 
a ‘Handbook of Chemical Methods for the 
Determination of Uranium in Minerals and 
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Ores.’ The methods described were based 
on the work of several years in the Labora- 
tory and included the new chromatographic 
techniques developed there. 

Investigations by the Organic Group 
attached growing importance to the prepara- 
tion and distribution of standard reference 
samples of organic compounds of industrial 
interest, and it was now proposed to place 
greater emphasis on this side of the work. 

During the year some 250 samples of 
hydrocarbons had, as a temporary measure, 
been secured from the U.S.A. and distri- 
buted for use as mass spectrometer stan- 
dards. Work had already been started on 
the preparation and standardisation of those 
hydrocarbons most urgently required, and 
it would soon be extended to include certain 
non-hydrocarbons for which inquiry was fre- 
quently made. 

Much of the specialised equipment neces- 
sary for bomb calorimetric measurements 
of the utmost refinement had now been 
secured or constructed. Results could now 
be expected to flow from the results of the 
joint work with the NPL which had been 
planned three years ago and continued in 
spite of much difficulty. This work would 
probably require additional staff. 

Other preparative work included the pre- 
paration, for the Medical Research Council 
research units, of urea containing C™, a 
bulk supply of a salicylic acid derivative of 
difficult accessibility which was required for 
an extended biological test, and smaller 
amounts of compounds structurally related 
to it. 


High Polymers Committee 

In accordance with recommendations made 
by the High Polymers Committee, the main 
effort of the High Polymers and Plastics 
Section had been devoted to studies of the} 
ion-exchange and allied properties of high; 
polymers and work had been begun on the 
fractionation of linear polymers on the basis 
of chain-length. Investigations of the influ- 
ence of polymer structure on ion-exchange 
equilibria and kinetics proved that the selec- 
tivity of resins was raised by the increasing 
degree of cross-linking but the rates of ex- 
change decreased. i 

Examination had been made of the appli-j 
cation of ion-exchange resins as membranes 
and in the chromatographic separation of 
large organic ions. The extreme simplicity 
was confirmed of the ‘ mixed-bed deionisa- 
tion’ process for the preparation of water 
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of very low specific conductivity. Using 
polyvinyl-thiol as a model substance, studies 
had been resumed of the covalent reactions 
of substituent groups in high polymers. 
Osmometric methods for the determination 
of molecular weights of polymers in solution 
were investigated and the fractionation of 
polymeric acids by ion-exchange chromato- 
graphy had been attempted. 

Microbiological investigations at the 
Laboratory were at one time concentrated 
on the study of sulphate-reducing bacteria 
with particular reference to their influence 
in the corrosion of buried pipes. On the 
basis of these investigations advice and prac- 
tical help had been given to engineers, muni- 
cipal and local authorities on pipe-laying and 
protective measures, and on the treatment of 
malodorous pools. 

In January, 1950, Microbiology was 
established as an independent Section with 
an extended field of investigation including 
fundamental studies of sulphide-oxidising 
bacteria and practical application of these 
means of combating 
nuisance arising from the activities of sul- 
phate-reducing bacteria, and (2) in combina- 
tion with sulphate-reducers, as a means of 
producing sulphur. In May of this year two 
officers of the section visited Cyrenaica to 
inspect and to obtain samples of bacteria 
from certain lakes in which there were sul- 
phur deposits produced by the combined 
actions of sulphate-reducing and sulphide- 
oxidising bacteria. It was considered that 
these investigations on the production of 
sulphur by biological methods should be 
pushed ahead vigorously. 


Research Activity Expansion 

It was apparent that there had been a 
considerable expansion of the research 
activities of the section since the review in 
1948, and to this was added the responsi- 
bility for the maintenance of the National 
Collection of Industrial Bacteria which was 
taken over in January, 1950. The staff 
available had already proved of consider- 
able help to industry by the supply of cul- 
tures, particularly of the assay organisms. 
It was pointed out, however, that the 
collection had to be more than a dispatching 
agency. Cultures must be _ periodically 
inspected for purity and type characteris- 
tics, and research on classification, methods 
of maintenance and preservation was 
essential. 

Besides carrying on its research activities, 
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the Laboratory provided an extensive advi- 
sory service. Expert teams had been built 
up with special knowledge in their particular 
fields and the number of inquiries dealt with 
during the year continued to increase. Much 
of the time of senior officers was taken up 
with inquiries involving interviews, inspec- 
tion visits and, on occasion, experimental 
work. This was, however, one of the most 
effective ways in which existing knowledge 
could be applied and in addition these 
personal contacts with problems frequently 
stimulated further research. 


ECA Co-operation 

The Laboratory was indebted to the 
European Co-operation Administration of 
the United States for the supply during the 
year of items of equipment unobtainable in 
the United Kingdom, including a Podbielniak 
Hyd-Robot self-recording low temperature 
fractional distillation unit, a Beckmann 
Flame Spectrophotometer and a multi-source 
unit for spectrographic work. 

Open Days were held from 27 to 30 June. 
The total number of visitors during the four 
days was 990 as compared with 918 in 1949. 
Of these 551 were from industry and 256 
from Government Departments. Apart 
from the Open Days there were 754 visitors 
to the Laboratory during the year, of whom 
450 were from industry, 155 from Govern- 
ment Departments, 68 from Dominions and 
overseas and 81 from universities. Parties 
of visitors included representatives of l’Asso- 
ciation Belge pour l’Etude, l’Essai et l’Em- 
ploi des Materiaux, 12 members of La 
Société de Chimie Industrielle, 30 members 
of the Microchemical Section of the Society 
of Public Analysts and other Analytical 
Chemists with the Royal Institute of Chem- 
istry and a party of eight from King’s Col- 
lege, London. 


Manager Resigns 

It is announced that Mr. George Pushman 
has, by arrangement with Murgatroyd’s Salt 
& Chemical Co., Ltd., resigned from his 
position as sales manager of that company. 
He has been appointed as from 1 November 
by the Tennant Group to supervise salt 
sales and will work from the office of Ten- 
nants (Lancashire), Ltd., 1 Booth Street, 
Manchester. 

The trading companies of the Tennant 
Group will continue to distribute salt in 
their respective areas as before. 
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Copper Sulphate Hit 


Industry Suffers From Shortages 


—— twenty-seventh annual general meet- 
meeting of the British Sulphate of Copper 
Association, Ltd., was held at the Associa- 
tion’s offices at No. 1 Great Cumberland 
Place, London W.1 on 24 October, the chair- 
man, Mr. J. D. McKechnie, presiding. 

Mr. McKecknie, in opening the meeting, 
said: ‘I mentioned a year ago that, while 
the outlook for sales was excellent, it ap- 
peared as if the manufacturing side would 
be handicapped by a shortage of copper- 
bearing material. Unfortunately, this ex- 
pected shortage did occur and production 
had to be curtailed from January, thereby 
causing some reduction in labour require- 
ments. 

* Although exports were about a thousand 
tons up (44,764 tons against 43,391 tons) 
this was principally due to the fact that, 
towards the end of the season, the copper 
sulphate was delivered more quickly after 
production owing to the urgent demand. 

‘Our sales were about 5,000 tons down 
—47,776 tons against 52,316 tons last season. 
We had to turn down a great deal of busi- 
ness and if raw materials had been avail- 
able our sales would most certainly have 
reached a record total. 

‘Although there is at present a world 
shortage of metals, due to rearmament I 
feel that the continued bulk buying of copper 
has made the raw materials position far 
worse than it would have been if metal 
exchange dealing in copper had been re- 
started as soon as practicable after the war. 


Dollar Area Sales 


‘The Association has made every effort to 
increase its sales to the dollar area and I 
am pleased to say that it has been success- 
ful in doing so, this season’s sales showing 
an increase of 15,263 tons. 

“I am glad to say that home sales are up 
on last season’s, due partly to increased 
agricultural use, but principally to the in- 
creased industrial use of copper sulphate for 
such things as rot-proofing of textiles, wood 
preservatives and dyestuffs, and for the pro- 
duction of copper compounds where the 
high price of the metal has made its use 
uneconomic. 

‘Prices have been considerably increased 
owing to continued rises in the price of raw 
materials and other production costs. Even 
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sO, our export prices have been lower than 
our competitors and our home price has 
been kept down to a reasonable level. 





‘Three of our members are participating 


in the United Sulphuric Acid Corporation— | 
the company formed to produce sulphuric | 


acid from anhydrite found in this country— | 
which will help to safeguard future supplies | 
of acid for the sulphate of copper industry. | 


‘With regard to research and develop- | 


ment, the Association is keeping in close 
touch with all the research stations con- 
cerning the use of sulphate of copper and 
its compounds and has, also, a_ technical 
consultant on matters relating to Bilharzia 
and Liver Fluke. 

‘Coming to this season’s prospects, sales 
appear to be limited by the amount of raw 
material procurable. Sulphate of copper is | 
indispensable in agriculture and 


industry | 


and it is one of the country’s vital exports. | 


Unless, therefore, more scrap and residues | 


are forthcoming—and this depends in the 
first place on more virgin metal being im- 
ported—a valuable export trade is likely to 
suffer a serious setback.’ 





Transportation Feat 


ON Sunday, 28 October, what is believed to | 


be the longest single manufactured article 


ever transported by road in Great Britain | 


commenced a journey from London to 
Grangemouth in Scotland. 

It is a distillation column manufactured 
for Forth Chemicals, Ltd., of Grangemouth, 
by G. A. Harvey & Co. (London), Ltd. It 


is 136 ft. long, 10 ft. wide and 14 ft. 6 in. | 


high, and its weight is 55 tons. 

Transportation of the column has been 
undertaken by E. W. Rudd Heavy Haulage 
Service, Special Traffic (Pickford) Division, 
British Road Services. Traction is pro- 
vided by two 45-ton Scammell 
and the column is carried on two trailers 
approximately sixty feet apart. 

The time of departure from the works 
of G. A. Harvey & Co., Ltd., in Woolwich 
Road, Charlton, was 8 a.m. on Sunday, 
28 October, and the column is expected to 
reach Hamilton on Friday, 9 November. 

Forth Chemicals, Ltd., was formed in 
April, 1950 by British Petroleum Chemicals, 
Ltd., and Monsanto Chemicals, Ltd. British 
Petroleum Chemicals, Ltd., is jointly owned 


tractors, | 
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by the Anglo-Iranian Oil Co., Ltd., and The | 


Distillers Co., Ltd. 
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Possible Uses for Refinery Waste 


A Survey of a Sulphurous Raw Material 


i A= naturally occurring undesirable 
} 


compounds in petroleum we find hydro- 
gen sulphide, mercaptans, various sulphides, 
possible thiols and thiophanes, and _thio- 
phenes. Some dissolved sulphur is also 
present. In the process of refining when- 
ever sulphuric acid is used large quantities 
of sludge are produced, and these constitute 
a valuable raw material. 

Before economic considerations made 
utilisation of waste almost a necessity, waste 
gases were burnt and due to the high cost 
of transportation of the highly acidic sludge 
it often met with a similar fate. Sometimes 
it was diluted and this gave three layers: an 
aqueous solution of sulphuric acid, an inter- 
mediate layer and an oily layer. The inter- 
mediate layer contained sulphonic acids of 
varying molecular weights known as 
Mahogany Acid and Green Acid. They 
were used in salt form as detergents of 
inferior quality. 

Shortage of sulphuric acid has recently 
prompted two developments. One is the 
recovery of the spent acid from sludge, 
which to-day is done very successfully by a 
process of concentration from 24° Bé to 
60° Bé at about 30s. per ton. The other 
is the extraction of sulphur from hydrogen 
sulphide or its direct conversion to H:SO,. 
This, however, while conserving sulphur and 
sulphuric acid, ignores the wealth of chemi- 
cals which are present in the oil as sulphur 
compounds and in the acidic sludge as waste 
products. 


Content Varies 
Crude oil contains sulphur in quantities 
which vary according to the source of the 
crude. For instance, Baku crude contains 


} 0.2 per cent sulphur, Texas, 4-14 per cent. 


and Mexico and California both contain 4-5 
per cent. This sulphur is present as H.S, 
pure sulphur dissolved in the oil, and various 
organic sulphur compounds such as thio- 
phene, thiophenols, mercaptans, sulphides, 
polysulphides, and also as_ thioaldehydes 
and thioketones. They all form corrosive 
compounds on oxidation in the car, lower- 
ing the ‘lead’ response, and so must be 
removed. Mercaptans are removed by sul- 


| phuric acid or by alkalis, or converted into 


! 


less harmful compounds by oxidation with 


hypochlorite or other oxidising agents (sul- 
phuric acid, for instance, converts them into 
thiosulphates). | Most other sulphur com- 
pounds respond to such treatment. They 
can then be recovered from spent reagents 
by boiling or by displacement with stronger 
acids. 


Possible Applications 

These compounds have a number of 
possible uses. Hydrogen sulphide is usually 
-+urnt to give SO. which is then used to 
make sulphuric acid. The sulphur dissolved 
in the oil is converted to hydrogen sulphide 
during distillation by hydrocarbons, which 
are themselves dehydrogenated, giving, in 
the case of cycloparaffins, aromatics. The 
Americans, through a catalytic process for 
the oxidation of hydrogen sulphide to sul- 
phur, have dealt successfully with natural 
gas containing 4,250 grains of hydrogen sul- 
phide per cubic foot. Using triethylamine 
(an application of the Girbotol process), 
they produce a gasoline and C, fraction con- 
taining about 1 grain of hydrogen sulphide 
per cubic foot. Thus the natural gas from 
the fields in South Arkansas is split into 
four products, and of these, sulphur sales 
bring in about one-third of total earnings. 

Mercaptans present in the oil can be used 
as gum and oxidation inhibitors due to their 
reducing action. With esters of chlorinated 
carboxylic acids they give useful softening 
agents for the textile industry. Some metal- 
lic sulphides, for example, CuS, can be used 
as sweetening agents or sweetening catalysts. 
(These sulphides can be obtained directly 
from sour gas.) Thioethers are good sol- 
vents and with halides they form salts thus: 
R-S-R + RX——R;+SX-. Some sulphur 
compounds are used for denaturating ethyl 
alcohol, some for insecticides, fungicides, 
for imparting odour to natural gas, as adhe- 
sives and as emulsifying agents for cutting 
oils. 

The sludge produced by sulphuric acid 
treatment is a very rich source of chemicals. 
To be able to make the best use of it, how- 
ever, we have to know exactly what action 
the acid has on the different hydrocarbons, 
i.e, what compounds we should expect to 
find in the sludge. Here generalisation is 
impossible. The quality of sludge depends 








on 1, quality of crude; 2, strength of acid; 
3, quantity of acid. 

Early attempts at analysis differentiated 
between three kinds of waste: 

1. From the refining of gasoline and 
kerosine using fairly concentrated sulphuric 
acid (93-98 per cent); 

2. From refining lub. oil and gas oil with 
conc. H2SO, (98 per cent); 

3. From refining any. product (for in- 
stance, medicinal oils) with 104 per cent 
oleum. 

1. The sludge from processes listed under 
(1) could be treated for sulphuric acid re- 
covery by diluting with water, when separa- 
tion into three layers occurs, giving an acid 
layer, a ‘black acid’ layer, and polymers 
with or without sulphur. ‘Black acid’ is 
heaviest and is used for treating lubricating 
oils. It contains about 60 per cent acid. 
The less coloured acid layer can be purified 
by repeated water washing and adsorption 
on charcoal. The polymer layer contains 
asphalt- and rubber-like substances and 
various chemicals. The chemical com- 
pounds found here are viscous or solid oxy- 
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pounds, and phenols form sulphonic acids. 
Any ketones or aldehydes formed through 
the oxidising action of sulphuric acid will 
also be polymerised by it. It must be 


borne in mind that no high grade paint | 
bases or resins are obtained although the | 


making of varnishes and drying oils has been 
considered. Should acid be more than 70 
per cent concentrated, oxidation, dehydra- 
tion and polymerisation occur together. 

Following reaction B we can obtain and 
recover the valuable sulphonic acids by:— 

(i) Solvent extraction using isopropyl 
alcohol with or without benzol; 

(ii) Salt formation with alkalis; or 

(iii) Absorption in wood-flour followed 
by extraction with benzol. 

2. Treatment of lub. oils gives similar 
products (see Fig. 1). Depending on the 
proportion of organic matter in the sulphonic 
acid, i.e., on the size of the organic radical, 
these acids are either oil-soluble (M.W.~ 


450) and called ‘ Mahogany’ acids or water © 


soluble (M.W. ~ 350), and known as ‘Green 
acids’. A further, more precise, method of 
differentiating between these acids is based 








genated acids, resincus compounds, sul- on the solubility of their calcium salts: 
ting SOLUBILITY, OF SALT gh ea tei ‘Eri Glets 5 ie: aR. 
. In Water In Ether Acid recovered from | Common name | Class 
Insoluble Insoluble __ Mainly acid sludge layer | Green a 
Insoluble | Soluble Mainly oily layer | Mahogany B 
Soluble = Insoluble Only oily layer Mahogany ie Y 





phonic acids and colloidal bitumens. All 
layers could yield valuable chemicals if the 
recovery of the acid was of secondary im- 
portance. Let us consider, for example, the 
action of the acid on the different kinds of 
hydrocarbons. By the cold, 93-98 per cent 
acid, the following are attacked :— 

A. Cyclic and straight-chain olefines and 
diolefines and acetylenes. These are not 
present in crudes except when a long satur- 
ated chain or multi-ring alkyl compound 
shows unsaturation in one or two bonds. 
In such cases even 70 per cent sulphuric 
acid will convert the compound into an alco- 
holic or phenolic compound through the 
medium of hydrolysis. Olefines and diole- 
fines and many branched-chain compounds 
are, however, present in cracked gasolines, 
which are dealt with below. 

B. Polyalkylated aromatics such as the 
xylenes give sulphonic acids. In turn, fol- 
lowing the hydrolysis reaction ‘given in (1), 
primary alcohols give esters and _ ethers, 
secondary alcohols give unsaturated com- 





‘Green Acids’ once recovered can be used 
as a solvent for the recovery of both these 
acids from sludge in the presence of 0.1 per 
cent excess H2SQ,. 

3. 104 per cent oleum, used in the 
treatment of medicinal and other oils, 
causes sulphonation of high molecular 
weight hydrocarbons with few double 
bonds, and of all paraffinic hydrocarbons 
and aromatics, but from light olefines alkyl 
sulphates are produced. If both -OH 
groups of SO.(OH). are replaced, fairly 
stable compounds are formed, for instance, 
the sulphones—R,SO:. 

Oleum also causes oxidation and poly- 
merisation of olefines to dimers and diole- 
fines to higher polymers. The dimers have a 
good octane value. Oxidation products 
could yield high molecular weight alcohols, 
aldehydes and acids. 

As mentioned before cracked gasolines 
are more susceptible to sulphuric acid treat- 
ment and reaction is very vigorous, more 
sulphonic acids and many alcohols being 





prod 
gasol 
appre 
used. 
» meth 
) Figs. 
Us 
polyr 
bond 

} at an 
gener 
fas — 
Of 

) vario 
the 
extrait 
The | 
of va 
of sh 
gener 
pendi 
or al 
deter; 
atom: 
the nm 
their 
deters 
althor 
out fe 
shavil 
In | 
indus 
and f 
for w 
befor 
imanu 
lused | 
ibe dis 
lacids. 





I 


ids. 
ugh 
will 

be 





aint 
the 
een | 
. 70 
dra- 


and | 


i —— 


»pyl 


wed 


rilar 

the 
onic 
ical, 


yater © 


reen 


} at an early stage. 
} generally contain a hydroxyl group as well 
| as —SO;Na. 


jmanufacture of dyes. 

















3 November 1951 THE CHEMICAL AGE 589 
Lub. Oil Conc : 
a 
amen an 
—— = — 
NaOH | “ee. 
4- — Wash an | Oil — H,0 (initially only) 
| ye 
Refined Lub. Extraction 
Oil | 
| | t 
Oily Layer Aqueous Layer 
Distillation | 
—! Concentration 
Light MAHOGANY 
Oils ACIDS GREEN 
~— 
Fig. 1 


produced. The sulphur content of cracked 
gasolines is generally low, so acid of strength 
approximately 70-80 per cent (60° Bé) is 
used. Once the sludge is formed two 
methods are know for its treatment (see 
Figs. 2 and 3 overleaf). 

Use of hot water and alkalis helps to 
polymerise all compounds containing double 
bonds, and eliminates excess of hydrocarbon 
Detergents thus produced 


Of all the chemicals produced from the 
various sludges, the sulphonic acids form 
the greatest part, but their recovery and 
extraction in pure form presents difficulty. 
The salts of sulphonic acids are detergents 
of varying power depending on the source 
of sludge and the purity of the product. In 
general their formula is RSO;Na, but de- 
pending on whether R is an aliphatic radical 
or aromatic they have better or poorer 
detergent qualities. The number of carbon 
atoms plays an important part—namely, as 
the molecular weight rises from 350 to 450, 
their detergent properties are halved. These 
detergents are never used for washing, 
although a Canadian patent has been taken 
out for one, where R is Cio_1s, as a brushless 
shaving soap. 

In general they could be used in the textile 
industry as wetting agents, to remove oils 
and fats from fibres, and for softening them 
for weaving; as protective agents for fibres 
before bleaching and dyeing, and for the 
Mahogany acids are 
used as dispersing agents and some dyes can 





be dissolved in oils in the presence of these 


lacids. 


By chlorination of sulphonic acids, more 
products could be obtained of use in the 
textile industry. Such chlorosulphones or 
alkyl sulphonyl chlorides could te used as 
sulphonating agents for hydrocarbons ob- 
tained from brown coal and shale tar (I.G. 
Farben Patent). 

Those sulphonic acids which have low 
detergent action can be used as tanning 
agents as, for instance, the Nedarols. 

Sulphonic acids will also stabilise emul- 
sions for cosmetic use and in other cases 
they act as de-emulsifiers. They are good 
dispersing agents, but also they will coagu- 
late particles of carbon and so they have 
been patented for decolorising ‘ brown’ sul- 
phuric acid from sludge. 

Sulphonic acids could be used as additives 
for the production of waterproof concrete 
and cement. With linseed oil they are used 
for waterproofing jute, and with lubricating 
oil in wood preservation. By themselves 
they are in use in ink industry and in paper 
recovery as de-inking agents. 

Sludge asphalts and tars can be used for 
impregnating fabrics, as raw materials for 
the manufacture of surfacing bitumens and 
paving materials, and in the manufacture 
of varnishes. When mixed with caout- 
chouc, an elastic rubber-like substance is 
formed, and this is sufficiently unsaturated 
to permit vulcanisation. This substance. can 
also be dissolved in a suitable varnish sol- 
vent and on drying an insulating varnish of 
excellent mechanical properties is formed. 

From lubricating oil sulphuric acid sludge 
a series of sulphonated hydrocarbons boil- 
ing at 258°-320°C. at 12 mm. Hg can be 
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60 Bé Acid 
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agitation 
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EtOH Detergent 
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obtained, and these with formaldehyde and 

cresol give good quality elastic resins. 
Powdered resin for insulators and moulds 

is obtained by melting 25 per cent conc. 


sludge and solid NaCi and crushing the 
cooled product. 
High pressure lubricants include some 


detergents, arid salts of Green acids are use- 
ful lubricants for drilling and similar 
working of metals. 

Insecticides and fungicides include a large 
proportion of sulphonic acids. 

As a catalyst in the saponification of fats 
much superior to sulphuric acid is a mixture 
composed of 40 per cent sulphonic acids, 
15 per cent pure oil, and 45 per cent mois- 
ture, used under the trade name of ‘ Kon- 


takt’. It can be used to cope with material 
of inferior grade. 

Many useful chemicals could therefore be 
prepared from sulphonated waste, whether 
primary (originally present in petroleum) or 
secondary (introduced through processing). 
and such waste could be used in either im- 
pure form or purified, or become a source 
of just a few selected chemicals if only a 
satisfactory method of extraction could be 
found. However, it seems obvious that due 
to high costs of such extraction the best use 
of them could be made by raising the ex- 
traction of both grades of sulphonic acids, 
purifying them, and after neutralisation pre- 
senting them to the markets as cheap deter- 
gents or using them for the many jobs of 
cleaning required by the refinery itself. 
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Organic Synthesis by Electric Discharge 


OST of the studies on organic reactions 

in electric discharge have been very 
qualitative in nature. For example, even 
the synthesis of simple organic compounds 
by non-disruptive electric discharge has not 
yet been elucidated from both practical and 
theoretical standpoints. The reason for this 
has been that the variables involved for 
obtaining a desired compound have not been 
systematically examined, and identification 
of the reaction products has not been made 
accurately. In a recent paper appearing in 
the Bulletin of the Chemical Society of 
Japan for June, 1951, K. Sugino and 
E. Inoue claim to have found several inter- 
esting reactions occurring in silent discharge 
not yet reported in the literature. The 
reactions cover the following fields :— 

1. Formation of phenol from benzene 
and air. 

2. Formation of benzyl alcohol, benz- 
aldehyde, benzoic acid and cresols from 
toluene and air. 

3. Formation of cyclohexanol and cyclo- 
hexanone from cyclohexane and air. 


~ 
io v © 























4. Formation of aniline and other basic 
compounds from benzene and ammonia. 

The authors state that they undertook 
their research with the object of establish- 
ing a new practical method for the syn- 
thesis of these compounds. They also 
sought to establish the fundamental chemis- 
try of the reactions occurring in the dis- 
charge and to present possible mechanisms 
for these. 

Synthesis of phenol from benzene: 
When a mixture of benzene and air was 
discharged in an ozoniser under suitable 
conditions, phenol was obtained in yields as 
high as 30 per cent of the total reaction pro- 
duct. The apparatus was a simple one as 
shown in the diagram below. 

Air was bubbled into the benzene reser- 
voir at a definite temperature in order to 
obtain a mixture of benzene and air of con- 
stant composition. The content of benzene 
gas in air could be varied by changing the 
temperature of the reservoir and the rate of 
flow of air. 

The mixed gas was then allowed to flow 

















1.—Transformer, 2.—Discharge Tube, 3.—Benzene Reservoir, 4.—Flowmeter, 


5.—Manometer, 6.—CaClz Tube, 


7.—Blower, 


8.—NaOH Solution, 9.—Trap 
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into the operating ozoniser at constant velo- 
city. The exit gas was passed through 2N 
sodium hydroxide solution and then cooled 
through a trap to 5°C. to condense almost 
all of the unconverted benzene together with 
the reaction product, which was not ab- 
sorbed by the alkali solution. A part of the 
unconverted benzene and gaseous reaction 
products, if they existed, were allowed to 
exhaust. During the reaction, a solid brown 
deposit was formed on the glass wall of the 
ozoniser. This deposit, after the reaction, 
was dissolved by washing the wall with an 
alkali solution and adding it to the above 
sodium hydroxide solution in which the 
phenolic substances formed were contained. 


Phenolic Fraction 30 Per Cent 

Separation revealed a phenolic fraction 
boiling at 76-78°C. at 11 mm. Hg, which, 
when redistilled, boiled at 177-178°C. at 
atmospheric pressure, and crystallised at 
room temperature (b.p. of pure phenol— 
181.4°C.). The amount of original benzene 
converted varied from 1-4 per cent, and the 
amount of phenol in the reaction product 
was 30 per cent. Energy consumed was at 
the rate of 150-250 kilowatt-hours per Kg. 
of phenol. 

In the above experiment, a solid brown 
deposit on the glass wall was the main 
reason for the low percentage of phenol in 
the product. Covering the wall with a thin 
layer of liquid benzene almost eliminated 
this (this was done by condensing some of 
the benzene vapour before it reached the 
ozoniser) and raised the amount of phenol 
in the product to 66-80 per cent. 

Oxidation of toluene: Using the same dis- 
charge apparatus as on page 591, the reaction 
product was caught in the sodium hydroxide 
(SN) trap and cooled to 4-5°C. The product 
consisted of a neutral portion (dissolved in 
unconverted toluene) and an acidic portion, 
which was absorbed. The neutral portion, 
after the toluene had been distilled off, was 
fractionally distilled under reduced pressure 
and found to contain four fractions in the 
following amounts :—Benzyl alcohol—26-30 
per cent; benzaldehyde—13-20 per cent; 
benzoic acid—2-4 per cent; o-cresol—25-28 
per cent. The yield of total reaction pro- 
duct varied from 3.5-8.6 per cent, running it 
through the ozoniser only once. The un- 
identified products consisted of solid deposit 
on the wall (9-10 per cent) and distillation 
residue (11-17 per cent). Toluene was 
found to be more readily oxidised than ben- 


3 November 1951 


zene, and to be affected by the length of the 
ozoniser. The main reactions were oxida- 
tion of the side chain and oxidation of the 
nucleus, roughly in the proportions of 
1.6: 1.9, but this may vary according to 
voltage applied, the effective length of tube 
and the rate of flow of gas. 

Oxidation of cyclohexane: This reaction 
was carried out under practically the same 
conditions as in the first two cases, and gave 
a very fair yield. After cooling in a cyclo- 
hexane trap to 5-10°C., the yield was found 
to be: cyclohexanol—44-63 per cent of the 
total product; cyclohexanone—18-25 per 
cent; adipic acid—6-26 per cent; residue— 
13-25 per cent. The yield of total product 
was found to be 17-43 per cent, a very much 
more efficient and faster reaction than was 
given by benzene or toluene, and this was 
with only one passage through an ozoniser 
of length 75 cm. 

Aniline from Benzene: Benzene in the 
presence of ammonia was also studied in an 
ozoniser, with a view to obtaining aniline 
thus. C.Hse + NH; = C.H;sNH: + H:, AF 
= +9,900 cals. 

The following fractions were obtained: 
an aliphatic amine or diamine; aniline, and 
m-phenylene-diamine. The total yield was 
0.11 per cent. 

Editor's note: This work was first re- 
ported in Japanese in ‘J.C.S. Japan’, 71, 
343 (1950). 


New Refractories Standard 


FIRECLAY refractories (bricks and shapes) 
for use in the petroleum industry is the sub- 
ject of a new British Standard (B.S. 1758: 
1951) now obtainable, price 2s. post paid. 

This standard has been prepared at the 
request of the petroleum industry and has 
been based on preliminary proposals sub- 
mitted jointly by the Council of British 
Manufacturers of Petroleum Equipment and 
the Oil Companies Materials Committee. 

The specification covers dimensional re- 
quirements and physical properties for three 
grades of fireclay refractories, classified 
according to the duty for which they are 
suitable. 

Although prepared specifically for the 
petroleum industry it is expected that the 
provisions of this specification will be found 
equally useful to many other users of refrac- 
tory products. 
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Sulphur Dioxide 


Birmingham Lecture by Dr. L. Moller 


MEETING of the Midlands Branch of 

the Institution of Chemical Engineers 
was held on 20 October, 1951, at Birming- 
ham University. 

The chairman of the Branch, Professor 
F. H. Garner, was in the chair and after 
some preliminary business had _ been 
attended to, a paper entitled ‘Recovery of 
Sulphur Dioxide from Effluents Obtained in 
Sulphuric Acid Manufacture’ was read by 
Dr. L. Moller. 

After outlining current methods for scrub- 
bing and cooling hot sulphur dioxide con- 
taining gases, it was shown that the handling 
of weak gases by these processes was not 
economically attractive. To meet this 
situation a process was developed during 
the war in which the hot gases were scrubbed 
and cooled with water on a once-through 
basis. The dissolved sulphur dioxide was 
stripped from the liquor with a relatively 
large volume of air and then re-dissolved 
in a small volume of cooled water, which 
was returned to the process along with the 
fresh water used for scrubbing and cooling 
the hot sulphur-dioxide-containing gases. 
To minimise loss of sulphur dioxide through 


‘imperfect absorption of the gas from the 
) stripping air this latter was recycled. 


Application of the process to a 200-ton 
per day acid plant was described and actual 
performance figures compared with calcu- 
lated values. 


Molybdenum & Tungsten 


ALLOCATIONS of molybdenum and tung- 
sten for the last three months of this year 
have now teen announced by the tungsten- 
molybdenum committee of the International 
Materials Conference, Washington. 

Besides the specific quantities of ores and 
products the allocations covered, for the 
first time, primary products. It was also 
laid down the quantities of primary pro- 
ducts which might be exported by individual 
producing and exporting countries, 

As an export-import quota 2,301 metric 
tons metal content of tungsten ores and con- 
centrates was to be divided among 24 
countries and areas. This amount would be 
exported by 14 countries and areas to ten 
countries, while four tons would be set 


laside as a reserve. 


The export-import quota for molybdenum 
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ores and concentrates was fixed at 1,075 
metric tons metal content. Three countries 
would export that total to seven countries, 
while two tons would be kept in reserve. 

The distribution quota for molybdenum 
ores and concentrates, including primary 
products, was set at 3,245 metric tons metal 
content. The distribution was to be shared 
by 18 countries, while six would export 215 
tons as primary products. A _ reserve of 
four tons was established. 

For molybdenum ores and concentrates 
and primary products the distribution quota 
was 4,720 tons metal content. This total was 
to be shared by 18 countries, while five 
would export 154 tons as primary products, 
and two tons were allotted to a reserve. 

Production of the two metals had im- 
proved in the last three months. Estimated 
output for the final quarter (compared with 
the third quarter) was stated to be: tung- 
Sten 3,245 metric tons (2,800) and molyb- 
denum 4,720 metric tons (4,400). 


Part-Time Education 

THE Institution of Chemical Engineers met 
at the Geological Society, Burlington House, 
London, W.1, on 9 October to discuss ‘ The 
Education of the Chemical Engineer by 
Part-Time Study’. The discussion was 
chiefly concerned with the Institution’s recent 
publication entitled ‘Scheme for a Part- 
Time Course in Chemical Engineering’, 
copies of which can be obtained from the 
secretary, price 2s. 

The president, Sir Harold Hartley, 
K.C.V.0., CBE., MC., DCL., F.RS., was 
in the chair, The discussion was opened by 
Professor M. B. Donald, M.Sc., A.R.C.S., 
chairman of the Education Committee, who 
was followed by Mr. S. L. Whitby, T.D., 
H.M.IL, M.Sc., A.M.I.Mech.E., A.M.LE.E., 
Industrial . Education Officer, Ministry of 
Supply, Mr. F. A. _ Perkins,  B.Sc., 
M.I.Mech.E., M.I.P.E., Education Officer, 
LC.I., Ltd., and Dr. E. A. Rudge, M.Sc., 
F.R.LC., A.M.L.Chem.E., Principal, West 
Ham Municipal College. 

Other speakers included Dr. B. Edgington, 
M.LChem.E., chairman, Nottingham Advi- 
sory Committee for Applied Science, Dr. 
P. C. L. Thorne, Staff Inspector, Ministry of 
Education, Dr, J. H. Skelland, Head of the 
Chemistry Department, Acton Technical 
College, and Mr. R. G._ Browning, 
A.M.LChem.E., Technical and _ Scientific 
Register, Ministry of Labour. 
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Analytical Chemistry of the Less Common 
Alkali Metals 


Part III—Rubidium & Caesium (concluded) 
By T. S. West, B.Sc., A.R.1.C. 


HE perchlorate and cobaltinitrite 

methods which are probably the most 
used methods in standard alkali analysis, 
precipitate potassium, rubidium and caesium 
without any separation, and the same may 
be said of the chlorplatinate procedure 
although Wernadski* claimed a separation 
and determination of rubidium in felspar by 
fractional precipitation of the chlorplatin- 
ates. Brauner® found that 22 per cent of 
the lithium present was carried down by co- 
precipitation, while Jenzsch* found evidence 
for formation of double chlorplatinates with 
lithium. Smith and Shead“ however used 


) lithium chlorplatinate to precipitate potas- 


sium. Robinson” separated rubidium and 


' caesium from potassium by fractional preci- 
|} pitation with chlorplatinic acid, and strong 


hydrochloric acid. 

Although potassium, rubidium and caes- 
ium phosphotungstates””’ are the most inso- 
luble salts known of these alkalis, they are 
unfortunately inseparable. Sodium silico- 
molybdate***** precipitates rubidium and 
caesium in the presence of: potassium, but 
the reaction is not quantitative for caesium, 
much less for rubidium. _ Silicotungstic 
acid®®" is a quantitative precipitant for 
caesium, and under specified conditions can 
be used to separate caesium from rubidium 
and potassium. Germanotungstic acid™™ 
proved to be less sensitive than the silico 
complex, but can be used for qualitative 
separations. The titanotungstates proved 
incapable of formation™. The fluosilicates of 
the three alkalis®°*” are not suitable for 
separation purposes, nor are the fluotitan- 
ates®, fluotantalates or fluogermanates™™”. 

Caesium and_ rubidium _ chlorostan- 
nates” although much used in rare 
alkali analysis are by no means quantitative 
except under conditions that involve con- 
siderable co-precipitation of potassium. 


While caesium bromostannate is more inso- 
luble than the chlorostannate, the rubidium 
compound is more soluble than rubidium 
chlorostannate. The specificity of bromo- 
stannic acid towards caesium is insufficient 
to warrant its use in quantitative work.™ 

Ball” separated potassium from rubidium 
and caesium by using the fact that the bis- 
muth nitrites of the last two elements preci- 
pitate only from fairly concentrated solution, 
but the separation is not very good. Tana- 
nev” effected a separation of caesium from 
rubidium by means of caesium bismuth 
iodide, and claimed that it was quantitative. 

Potassium and rubidium picrates, bitar- 
trates and especially their chloronitro- 
toluene meta-sulphontes” are useful for a 
qualitative separation of these elements from 
caesium. The last of the three forms the 
most insoluble compounds, but O’Leary and 
Papish® could obtain no precipitate from a 
rubidium solution containing as much as 
10 mg. of the sulphonate per ml. It was 
found that potassium was more sensitive to 
the reagent than rubidium although Noyes 
and Bray” state that 0.5 mg. of rubidium 
gives an almost immediate precipitate. The 
bromo derivative of the compound is less 
sensitive than the chloro compound. Luteo- 
phosphomolybdic acid” does not precipi- 
tate potassium, but quantitatively precipi- 
tates caesium and rubidium in the presence 
of potassium although with considerable co- 
precipitation of the latter. 

The best known composite scheme for 
separation of the alkali metals is due to 
Wells and Stevens.“ By treatment with 
chlorplatinic acid, the sodium and lithium 
can be separated from potassium, rubidium 
and caesium. The precipitated chlorplatin- 
ates are dissolved and the platinum removed 
with formic acid. Potassium can be removed 
by treatment with hydrochloric acid and 
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alcohol. Rubidium and caesium are separ- 
ated by precipitating rubidium sulphate by 
treatment with alcohol and ammonium sul- 
phate. The caesium remains in solution. 
The method is inapplicable to minerals 
with high rubidium and caesium content, 
when it becomes necessary to subject the 
mixed chloroplatinates to several fractional 
crystallisations.” In this way most of the 
potassium and rubidium are held in solution 
while practically all the caesium precipitates 
The platinum is then removed with formic 
acid and the chlorides treated with ammo- 
nium sulphate in alcohol to remove the 
remaining rubidium from the caesium. 


Qualitative Procedure 

The following qualitative procedure has 
been proposed by Japanese workers.” Potas- 
sium, rubidium and caesium are separated 
from sodium and lithium by means of per- 
chloric acid and alcohol, the last two alkalis 
being separated by solution in the alcohol. 
The last traces of rubidium and caesium are 
removed from the filtrate by treatment with 
stannic chloride and hydrochloric acid, if 
necessary. The tin is then removed by 
treatment with hydrogen sulphide, and the 
original perchlorates of rubidium, caesium 
and potassium converted to the chlorides by 
ignition in a tube, catching the chlorides on 
a plug of moist asbestos. The chlorides are 
then removed by digestion with concentrated 
hydrochloric acid which removes the rubi- 
dium and caesium and a little potassium 
chloride. The solution is evaporated to 
dryness to remove the last traces of potas- 
sium and the final separation of potassium 
from rubidium and caesium is effected by 
precipitation with stannic chloride. The 
rubidium and caesium stanni-chlorides are 
then digested with alcohol and hydrochloric 
acid, and the solution filtered and evaporated 
to dryness, taken up in dilute hydrochloric 
acid and freed from tin by passing hydrogen 
sulphide. The chlorides are converted to 
the nitrates and then to carbonates by igni- 
tion with oxalic acid. 

By treatment with absolute alcohol, the 
largest part of the caesium is removed as 
carbonate, plus a small amount of rubidium. 
By treatment with hydrochloric acid and 
antimony chloride the caesium can be identi- 
fied by the pale yellow antimonic chloride. 
Finally the rubidium carbonate is dissolved 
in a little water and hydrochloric acid and 
identified as the tartrate by precipitation 
with sodium tartrate. 
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Much work has been done on the spectro- 
graphic analysis of the alkali metals, and the 
field is so vast that it would be impossible 
to treat the subject fully here. 

Rubidium produces two violet spectral 
lines at 4201 and 4237 A and two red lines 
at 7947 and 7800 A, while the spectrum of 
caesium shows two vivid blue lines at 4556 
and 4592 A. The literature reveals that the 
most popular lines for rubidium are the 420! 
and 4237 lines, the former being generally 
used. Goldschmidt™ and co-workers mea- 
sured the intensity of the 4201 A line, but 
found that both sample and electrode had 
to be free from iron due to the proximity of 
the 4202 line for iron. The 4592 line 
proved to be slightly less sensitive for caes- 
ium than the 4556 line, but the latter is sub- 
ject to interference from thallium. Gazzi™ 
used the infra red lines 8521 for caesium and 
7947 and 7800 for rubidium. By flame 
spectra 0.03 mg., 0.01 mg. and 0.1 mg. per 
ml. of caesium, rubidium and potassium were 
determined, and by arc spectra the corres- 
ponding quantities were 0.009, 0.002 and 
0.002 mg./ml. Tolmachev® employed the 
same spectral lines as Gazzi for determining 
rubidium and caesium, his method being 
confirmed by Goldschmidt et al.” with the 
proviso that enough sodium chloride be 
added to the sample to ensure complete 
volatilisation of the alkalis. 


Methods of Determina‘ion 

Rusanov and Vasilev™ determined rubi- 
dium and caesium by blowing the finely 
powdered material into an acetylene flame 
and measuring the intensity of the appro- 
priate lines. A sensitivity of 0.001 per cent 
was obtained but more accurate results were 
obtained from a solution of the chlorides 
using manganese as secondary element. 
Using 2 ml. samples, they claimed an accu- 
racy of +2.5 per cent for rubidium and 2.2 
per cent for caesium. Cohn” used a similar 
method, introducing the finely powdered 
sample into a gas discharge tube, comparing 
the blackening of the caesium and rubidium 
lines with a standard sample of the corres- 
ponding alkali chloride. 

Schleicher and Laurs” deposited the 
alkalis from a solution of their chlorides on 
a mercury electrode which was subsequently 
spectrographed. As little as 0.1 ug. could be 
detected in this way, but the method is un- 
suitable for potassium as the lines of potas- 
sium are too close to those of mercury. 

Scribner and Mullin” applied a carrier 
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distillation method to the spectral analysis 
of the alkalis in uranium base materials. 
This method of fractional distillation in the 
D.C. arc has been applied successfully to 
the determination of thirty-three volatile 
impurities at concentrations of 1 p.p.m. ‘n 
uranium base materials. First the sample 
is converted into a matrix of low volatility 
and a small sample of a suitable carrier 
added. The mixture is then subject to dis- 
tillation in the arc. 

The spectral determination of rubidium 
and caesium in soils was, performed by 
Bertrand and Bertrand“ as follows. A 
20 mg. sample of the soil is dried at 105°C., 
ignited gently to destroy organic matter, and 
treated with concentrated hydrochloric acid, 
removing silica in the usual way. The SiO. 
residue is extracted with several portions of 
concentrated hydrochloric acid, and the ex- 
tracts combined with the original filtrate. 
After evaporation to dryness, the residues 
are taken up in acid once more, and spec- 
trographed. The average rubidium content 
of soils is quoted as 1-5 mg./Kg. soil. 


Chlorplatinate Method 
The chlorplatinate method of determining 


' rubidium, potassium and caesium is a well 


established method, so that little need be 
said of it here. Nagami and Tashiro™, after 


| precipitation of the chlorplatinates of rubi- 





| Duval™ 


| dium and caesium, converted the precipitate 


to the iodo-platinate by reaction with potas- 
sium iodide, and then titrated the precipi- 
tate with standard thiosulphate. However, 
the method is non-selective and O’Leary and 
Papish® found it advisable first to separate 
the rubidium and caesium from potassium 
by precipitation with /uteophosphomolybdic 
acid. 

The molybdenum was then removed by 
treatment with hydrogen sulphide, and the 
rubidium and caesium precipitated as chlor- 
platinates, the platinum being removed with 
hydrazine. Separation of caesium and rubi- 
dium was performed with silico-tungstate 
and the alkalis finally weighed as their 
separate chlorplatinates. Russian workers™ 
have used a volumetric finish to the chlor- 
platinate determination depending on the 
reduction Pt‘+ ——-— Pt’+ by heating with 
excess ferrous iron, and back-titrating the 
excess with standard vanadate using phenyl- 
anthranilic acid as indicator. 

In drying a precipitate before weighing, 
recommends. that the rubidium 
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chlorplatinate be dried between 100-674°C., 
and the caesium compound between 200- 
409°C., while Kitajima® advocates that the 
rubidium and caesium salts be dried at 310- 
420°C. and 340-440°C. respectively. 


Perchloric Acid Method 


Caesium and rubidium can be determined 
with perchloric acid in exactly the same way 
as potassium”. Strecker and Diaz” dis- 
cussed the accuracy of determining rubidium 
as perchlorate followed by reduction of the 
chlorate to chloride by fusion with sodium 
hydroxide and titration of the chloride, and 
by reduction to chloride by means of hydra- 
zine. Comparisons were made between the 
perchlorate, cobaltinitrite, stanni-chloride 
and antimonic chloride methods of deter- 
mining rubidium and caesium. Fresenius ° 
analysed the rubidium and caesium content 
of mineral water by first of all depositing 
the mixed alkalis as their cobaltinitrites, fol- 
lowed by removal of ammonia and cobalt, 
and separation from potassium by means of 
alcoholic hydrogen chloride. The caesium 
was precipitated with antimony chloride and 
converted to the perchlorate while the rubi- 
dium was precipitated after removal of anti- 
mony from the filtrate by addition of hydro- 
chloric acid and stannic chloride. This was 
then converted to the perchlorate and the 
rubidium weighed as such. 

Strecker and Diaz” used a slightly differ- 
ent procedure. The potassium was removed 
and weighed as chloride by treatment with 
hydrochloric acid and alcohol and the rubi- 
dium and caesium simultaneously precipita- 
ted with stannic chloride. The rubidium and 
caesium stanni-chlorides were dissolved in 
tartaric acid and the tin precipitated with 
hydrogen sulphide. The tartaric acid in the 
filtrate was destroyed by evaporation to dry- 
ness and ignition. The mixed salts were 
taken up in the minimum amount of water 
after mixing with an equal quantity of 
sodium or ferric chlorides and boiled with a 
saturated solution of antimony chloride 
adding 50 ml. of acetic acid per gram of 
mixture. 

After standing overnight the caesium-anti- 
monic-chloride was filtered and washed with 
5-10 per cent antimony chloride in acetic 
acid. The precipitate was dissolved in 
hydrochloric acid and determined as the per- 
chlorate, while the rubidium in the precipi- 
tation filtrate was determined by removing 
the antimony with hydrogen sulphide and 
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also determining it as the perchlorate. The 
method of Strecker and Diaz was criticised 
by Moser and Ritschel® who found it neces- 
sary to remove the antimony before precipi- 
tating the caesium as perchlorate. They 
found, however, that even then the method 
was unsatisfactory and showed that appre- 
ciable amounts of rubidium remained co- 
precipitated on the potassium chloride 
initially precipitated with alcohol and hydro- 
gen chloride. 


Substitution of Stannic Bromide 


Stannic bromide has been used in place 
of stannic chloride by Feldman” to deter- 
mine caesium in the presence of rubidium 
and potassium. The precipitant employed 
was a 20 per cent ethanolic solution of stan- 
nic bromide, and a standing time of 3-24 
hours was observed, the precipitate being 
dried at 105-110°C. and weighed as such. 

Tananev and Harmash" describe a method 
for determining caesium in the presence of 
the other alkali metals, depending on the 
deposition of insoluble caesium bismuth 
iodide. The method is fairly rapid but 
yields slightly low results. The sample solu- 
tion is made as concentrated as possible and 
2-3 times the theoretical amount of bismuth 
iodide in hydriodic acid is added, and the 
solution allowed to stand for at least 15 
minutes. The precipitate is filtered off and 
washed with a saturated solution of caesium 
bismuth iodide, and finally with chilled 
water. The precipitate is dried at 140- 
150°C. for one and three-quarter hours and 
weighed as Cs;Bi:Is. The method is claimed 
as being suitable for dealing with 5-500 mg. 
amounts of caesium in the presence of the 
other alkalis. | Tananev” and co-workers 
have also used potassium bismuth fluoride as 
a precipitant for caesium in the presence of 
the other alkali metals, but the method seems 
to be subject to interference from many 
sources. 

Kato” has determined both caesium and 
rubidium as their phosphotungstates, first 
precipitating them with potassium as the 
chlorplatinate, washing out the sodium and 
lithium with methyl acetate. The air-dried 
precipitate was shown by Santos“ to have 
a composition similar to the pentahydrate of 
phosphotungstic acid, the position of three 
of the water molecules being filled with 
caesium ions. 

Feldman“ has adapted the method of 
Moser and Ritschel* to the colorimetric 
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determination of caesium in potash alum 
obtained from lepidolite. The alum solu- 
tion in hydrochloric acid was treated with 
silicomolybdate reagent and the precipitate 
centrifuged and washed by decantation. The 
precipitate was dissolved and reduced with 
stannous chloride, the intensity of the blue 





colour being measured and compared against 
standard caesium samples similarly treated. | 

Russian workers” have used concentrated | 
solutions of zirconium sulphate as a reagent 
for rubidium, caesium and potassium. The 
reagent is not selective but is claimed to be 
superior to the perchlorate and cobaltinitrite | 
methods by the authors. Ammonium, 
sodium and lithium do not interfere. The 
reagent solution should be freshly prepared 
before use as it hydrolysées on standing. A 
standing time of several hours at 0°C. is 
recommended, and the precipitate, which| 


has the composition of M2O(ZrO:2.SO;). can | 


be rendered anhydrous at 130°C. 

Although quite a number of organic re- 
agents have been used for the qualitative 
analysis of rubidium and caesium, few of 
them have been used quantitatively. 

The precipitate formed by addition of di- 
picrylamine to a solution of potassium, rubi- 
dium or caesium is sufficiently insoluble to 
be used for gravimetric determinations 


Several salts of dipicrylamine have been pro- | 


posed as precipitants, but the magnesium 
salt appears to be the most favoured.” It 
cannot be used in the presence of phosphate, 
however, and the sodium salt is then most 
suitable. A 50 per cent excess of reagent 
should be employed and the solution allowed 
to stand for 12 hours at least. 
markedly co-precipitated. 


Volumetric Finishes 


Kiba® used a volumetric finish, titrating 
the nitro groups of the precipitate with 
titanous chloride potentiometrically. Shein- 
tsis” developed another volumetric ‘ finish, 


Barium is | 


dissolving the precipitate in acetone and | 


reducing with vanadous sulphate, back- 
titrating the excess with standard ferric alum 
solution using safranin as indicator. 
the precipitate is to be weighed directly it 
should be dried at 80-90°C. 

The rubidium salt of 6-chloro-5-nitro- 
toluene-3-sulphonic acid 
soluble in water. This fact has been used 
for the determination of rubidium. The 
reagent employed is a saturated solution of 
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Conservation of Zinc 


Economies in Hot-Dip Galvanising 


HE vital need to take all possible 

measures to economise in the consump- 
tion of zinc was emphasised by a recent 
statement of the Minister of Materials that 
at the present rate of consumption, statis- 
ticians estimate the proved supply will only 
last 14 years. It is therefore essential to 
achieve also a maximum recovery of the 
metal from all kinds of residuals, while 
the fantastic level to which the price of zinc 
has soared provides a further incentive for 
its conservation. 


Galvanising is the most efficient means. 


of protecting steel yet devised. Until some 
alternative method of equal efficiency has 


been fully developed or substitutes for zinc 


coatings found, it was pointed out recently 
by Dr. Walter G. Hiscock, director and 
general manager of the Imperial Smelting 
Corporation, Ltd., galvanising must remain 
one of the most important fields of appli- 
cation for zinc. 

The British Non-Ferrous Metals Research 
Association has been carrying out research 
work on galvanising processes for a con- 
siderable period. This work has led to an 
increased understanding of the reactions 
which take place in  galvanising, thus 
enabling processing to be more efficiently 
and economically undertaken. Methods of 
recovering zinc from galvanising residuals 
have also been devised. 


Main Residuals 


Among the main residuals or secondary 
materials produced in hot-dip galvanising 
are dross and ash skimmings, both of which 
contain a considerable proportion of the 
zinc consumed in galvanising. The trade 
association concerned made a survey of the 
operation of a number of industrial gal- 
vanising baths. Subsequently laboratory 
investigations of some methods of recovery 
were carried out by the British Non-Ferrous 
Metals Research Association, followed by 
trials on an industrial scale. These resulted 
in the development of a method, using a 
minimum of equipment, by which a large 
proportion of the zinc entrapped in the 
ash can be economically reclaimed. 

Since the current shortage of zinc began 
the association has tried out its research 
findings on a full scale at members’ works 


and has shown that substantial economies 
can be effected. A 25 per cent saving in 
the zinc consumption of a typical galvan- 
ising works was shown to be possible by :— 

(1) Controlling immersion times and 
withdrawal rate to produce lighter but more 
uniform coatings without affecting corrosion- 
resistance; 

(2) Reducing the formation of residuals; 

(3) Recovering metallic zinc from zinc 
‘ashes’. 

Hot Dipping Processes 

Reactions occurring in the galvanising 
bath have been studied by the association 
for many years. A paper on the subject 
of hot dipping processes was presented by 
Daniels as far back as 1932. If a strip of 
mild steel is cleaned with emery paper and 
dipped into molten zinc, no coating will be 
obtained, since there is insufficient oxide on 
the steel surface to allow wetting of the 
steel by the zinc. If a zinc-ammonium 
chloride flux is used, the steel will be wetted 
and a coating produced. Daniels suggested 
that this flux, which had been shown to turn 
iron oxide and metallic iron to chloride, 
replaced the oxygen atoms on the steel surface 
by chlorine atoms. It had also been shown, 
however, that molten zinc decomposes iron 
chloride, so that when the ‘ fluxed’ surface 
enters the molten zinc the chlorine is 
removed as zinc chloride, leaving the steel 
surface free to alloy with the zinc. 

Data obtained from the experiments 
described in the paper indicated that, until 
the flux is actually displaced by the zinc, it 
is combined with the surface of the steel, 
and that the zinc itself must play its part 
in producing the ‘clean’ steel surface by 
breaking up the compound formed. This 
explanation is supported by the fact that, 
while acid potassium sulphate will dissolve 
iron oxide and solid iron even more 
readily than zinc-ammonium chloride to 
give a water-soluble compound (presum- 
ably iron sulphate), molten zinc is incapable 
of reducing the iron from such a flux, and 
mild steel cannot be galvanised when acid 
potassiv7: sulphate is used as a flux. 

li was concluded that, using a liquid flux, 
‘drossing’ will always accompany the 
formation sf a hot-dipped coating, even 
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though, as appears to be generally the case, 
the alloy layer formed by interaction of 
liquid metal and the solid metal being coated 
is perfectly adherent to the work. Within 
limits, however, drossing can be controlled; 
for example, by preventing the pickling salts 
being carried into the flux, by reducing the 
activity of the flux to the minimum neces- 
sary for perfect wetting, and by the addition 
of special substances to the molten metal or 
flux. Dross in the galvanising process can 
also sometimes arise to a small extent from 
the breaking up of the FeZn, layer, which 
forms the base of the coating, by the evolu- 
tion, at galvanising temperatures, of hydro- 
gen which has been occluded in the pickling 
operation. 


Galvanised Coating Properties 


Investigations concerning methods of con- 
trolling the properties of galvanised coatings, 
carried out in the years immediately preced- 
ing the last war, have been reviewed by Hall 
and Kenworthy, who summarised some of 
the more important aspects in a paper pub- 
lished in 1947. The authors point out that 
the various factors which control the type 
of coating produced fall into two main 
categories. The first of these consists of 
variables connected entirely with the techni- 
que of the galvanising process. The second 
involves the composition of the materials 
used, namely of the metal in the galvanising 
bath and the type of steel to be coated. 

Principal factors in the first category are 
the temperature of the bath, the time during 
which the article remains in contact with 
the molten metal, and the speed of with- 
drawal of the coated article from the bath. 
It is to be expected that an increase in any 
of these three will produce thicker coatings, 
the first two largely as a result of increase 
in the alloy layer and the third by increased 
thickness of the outer layer, since there is 
less time for the zinc to drain before solidi- 
fication. It is important, however, to know 
the exact relationship between these variables 
and the properties of the resulting coatings, 
and this was the aim of part of the experi- 
mental work described. 

A study of a number of the more likely 
metal additions, both singly and in various 
combinations, over a wide range of galvanis- 
ing conditions, constituted the major portion 
of the experimental investigations. The 
authors emphasise that, the value of this 
knowledge is not limited to the operation of 
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baths made up by the intentional addition of 
other metals to primary zinc. It is possible, 
for example, that under certain conditions a 
galvaniser may have to use a proportion of} 
secondary zinc containing various impuri- 
ties. Obviously a knowledge of the effects 
of various elements will be invaluable in 
enabling him to fix a maximum figure for! 
any particular impurity or, if necessary, to) 
adjust his technique in order to produce the} 
required type of coating. 

Investigations showed that quite a wide 
variation in the coating weight may be 





obtained by such variations in tem- 
perature immersion time or withdrawal 
rate as are within the range which 
may occur in commercial practice. 


Although under practical conditions the 
weight of a galvanised coating may be influ- 
enced by other factors, such as, for example,| 
the shape of the fabricated articles being’ 
coated, curves obtained from the experimen- 
tal studies can be used as a basis for choosing 
the best conditions for galvanising many 
articles to obtain a given coating thickness. 
An important point arising out of this} 
particular piece of experimental work was 
a demonstration of the fact that the thick- 
ness of the outer zinc layer is dependent! 
mostly on. the speed of withdrawal, the? 
thickness increasing as the speed is increased. | 
The thickness is also increased slightly by | 
increasing the dipping time and terhperature. | 
Work on the effect of additions to the) 
galvanising bath was carried out with two! 
aspects in mind, namely the deliberate addi- 
tion of other elements to primary zinc and 
the possible use of impure remelt zinc for 
galvanising. It was found that the addition © 
of up to about 0.1 per cent of aluminium 7 
causes an improvement in the flexibility, 
smoothness and appearance of galvanised 
coatings, provided that the effective dipping 
time does not greatly exceed one minute. © 
These effects will be accompanied by some 
reduction in thickness of coating. Addi- | 


tions of aluminium, tin, antimony or cad- 


mium within certain limits improve the 


development of spangle. These metals may 
be added alone or in conjunction. 


appearance of galvanised coatings and | 


Effects of Aluminium 


Since the presence of aluminium in the 
bath will cause some reduction in the thick- 
ness of the coating, it must not be over- 
looked that the protection against corrosion 
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afforded by a galvanised coating depends 
almost entirely on its thickness. Therefore, 
an aluminium addition which improves ap- 
pearance or flexibility and reduces the thick- 
ness of the coating may be expected to have 
a detrimental effect on corrosion-resistance, 
although in some cases this effect may be 
minimised by the greater uniformity of the 
coatings. The successful use of aluminium 
additions entails careful control of galvan- 
ising conditions. The ‘dry’ method of 
galvanising is essential, and it would seem 
advisable to use a flux wash of zinc chloride 


rather than ammonium chloride or zinc 
ammonium chloride. 
The British Iron and Steel Research 


Association has also been studying hot dip- 
ping, its aims being to bring the quality of 
the coated sheet under the full control of 
the operator, to widen the applicability of 
the process to metals other than tin and zinc, 
particularly aluminium, and to examine and 
develop new methods of coating sheets with 
liquid metals. Efforts to improve the 
efficiency of the hot-dip galvanising process 
are being directed towards the increased 
control of the coating thickness, and 
especially its uniformity, since the measure 
of the protection conferred by the zinc is 
largely determined by its minimum thick- 
ness. A thorough study of the factors 
influencing non-uniformity has been carried 


out in  a_ small-scale galvanising~ unit 
designed and constructed in BISRA’s 
laboratories. | Mechanical factors  affect- 


ing coating variations have been examined, 
as well as temperature and the composition 
of the bath. 


Aluminium Coating Advantage 

It has been shown at the association’s 
Corrosion Laboratories that steel coated 
with aluminium is more resistant to atmos- 
pheric corrosion than steel coated with zinc. 
Moreover, substitutes for zinc coatings may 
have to be found if zinc becomes more 
scarce, and hence a study is being made of 
the conditions necessary for coating stee? 
by hot dipping in aluminium. The high 
melting point of aluminium, however, 
causes serious practical difficulties. One is 


| the choice of a suitable flux at temperatures 


the | 
lick- 
ver- 
sion 





' around 700° C.; another is that aluminium 


and iron react very rapidly at that tempera- 
ture to form a thick brittle iron-aluminium 
alloy, which penetrates irregularly into the 
steel base. Even with short periods of 
immersion of ten seconds it was found 
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impossible to produce a ductile coating of 
controlled thickness with pure aluminium. 

Addition of other elements lowers the 
melting point of the bath. It was hoped 
therefore that a thinner and more regular 
coating might be obtained by operating at 
lower temperatures. Tests with 5 per cent 
of silicon have confirmed American findings 
that thinner and more ductile coatings can 
be produced in this way. The metallurgy 
of coatings is also being investigated. 


Research Association’s Work 

Mention should also be made of the work 
of the British Non-Ferrous Metals Re- 
search Association on the factors affecting 
the lives of galvanising pots. The main 
results arising from the  association’s 
studies in this field were summarised by 
Fagg in a Technical Memorandum published 
last year. The life of a pot depends mainly _ 
on four factors, namely, the temperature of 
the zinc, the composition of the steel used 
to make the pot, defects in the pot arising 
during fabrication, and the composition of 
the zinc. 

In practice, overheating of the zinc is 


probably responsible for the majority of 
premature failures. Below 480°C., the zinc/ 
iron compounds produced by _ reaction 


between the steel and the molten zinc adhere 
strongly to the surface of the steel and tend 
to protect it from further attack. Above 
this temperature the compound layers 
become porous and detached. This enables 
the zinc to penetrate the coating and to 
react freely with the steel, which dissolves 
at a steady rate. The need to avoid over- 
heating is therefore readily apparent. 

To promote long pot life the temperature 
in all parts of the bath must be continuously 
controlled below 480°C., particularly at the 
zinc/pot wall interface through which the 
bath is heated. Since one localised hot- 
spot may be sufficient to cause premature 
failure of the pot, the furnace should be 
designed to produce an evenly distributed 
heat input over the entire heating surface of 
the pot. In direct heated coke-fired type 
furnaces the danger of hotspots is greatest 
opposite the raking holes through which air 
is drawn for the combustion of the fuel. 
Frequently these are merely regularly spaced 
gaps left in the brickwork surrounding the 
pot which do not permit close control of 
the air inflow, or in consequence, of the fire 
temperature. 

Conditions required are best met in gas- 
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fired or electric furnaces although in these 
cases heating costs may be considered pro- 
hibitive. Indirectly heated solid fuel fur- 
naces, however, in which the pot is heated 
by the products of combustion of the fuel, 
combine the advantages of low fuel costs and 
even heat distribution. Each of these fur- 
naces is readily adaptable to temperature 
control. 

With the exception of silicon, none of the 
elements normally present in steel used for 
galvanising pots has such a marked effect 
on the rate of dissolution as variations in 
the temperature of the zinc bath. A rapid 
increase in attack, however, is produced by 
silicon in excess of 0.15 per cent. The 
silicon content of the steel should not exceed 
0.07 per cent. In practice it is advisable not 
to exceed 0.07 per cent Si. Manufacturers 
of galvanising baths are well aware of this 
requirement. 

Premature failure of the galvanising pot 
may also arise from defects produced during 
fabrication; for example, inadequate pene- 
tration by the filler metal at welded joints. 
resulting in a reduction in the effective wall 
thickness of the pot. The welding metal 
must also be of a satisfactory composition 
and not high in silicon. 

The effect of variations in the composition 
of the bath on the rate of dissolution of 
steel has been investigated by the associa- 
tion. From the results obtained, it is con- 
cluded that, although certain elements in 
fairly large concentrations do produce some 
increase in attack, the variations in composi- 
tion likely to occur in practice by the use 
of different grades of spelter would be insuf- 
ficient to cause any serious shortening of the 
life of a galvanising pot. 
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Less Common Alkali Metals 


continued from page 598 
the sodium salt of 6-chloro-5-nitrotoluene-3- 
sulphonic acid, and the precipitation is car- 
ried out at 0°C. The method cannot be 
recommended, however, as the solubility of 
the precipitate is considerable. 

The rubidium salt of 1,5-dinitro-2-naph- 
thol-7-sulphonic acid is insoluble and may 
be used for the determination of rubidium”. 
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Although the corresponding potassium salt 
is more soluble, the reagent has been used 
to determine potassium, converting to potas 
sium suiphate as the weighing form. Unfor- 
tunately lithium and sodium interfere. in 
addition to copper, cobalt and nickel. 
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Pure Metals for Research 
DSIR Building Up a Reserve 


ROGRESS in science and technology 

frequently results in the development of 
useful applications for metals formerly re- 
garded as scientific curiosities. Titanium is 
now a Structural material of great potential 
value, germanium has become important to 
electrical and radio manufacturers, while 
gallium’s special properties render this metal 
particularly suitable for thermometry. 
Atomic research has transformed thorium 
into a material of major strategic value. 
These are but a few examples of metals 
which have recently become commercially 
important. 

There are many other metals for which 
no applications can at present be foreseen, 
but which may be capable of meeting some 
entirely new need arising in two or three 
years’ time. Research, especially in war- 
time, is often extremely urgent, but if no 
supplies are available workers are held up 
by the necessity for producing the metal 
before they can start their investigations. 
Research workers may also require metals 
of a greater purity than is usually necessary 
for commercial use. 

Recognising the desirability of building 
up supplies of pure metals for research pur- 
poses and as an insurance against future 
needs, the Department of Scientific and 
Industrial Research appointed a Pure Metals 
Committee, which met for the first time in 
December, 1947. Its functions, briefly, are 
to ensure that supplies of all metals are 
available in a state of purity adequate for 
research requirements. 


Rareness of Metats 


Quite a number of metals are rare in the 
sense that their percentage of occurrence is 
small, but are not scientifically or commer- 
cially scarce. Conversely, metals that con- 
stitute a fairly large proportion of the 
earth’s crust may be extremely difficult to 
obtain because they are not produced in 
significant quantities. Titanium, for exam- 
ple, is a common element, but till recently 
it has not been obtainable in the pure form 
required for research. Had the Pure Metals 
Committee been in active existence seven or 
eight years ago, Britain would be fully 
abreast of the U.S.A: in titanium research. 


Unfortunately there was no organisation in 
those days to co-ordinate the collection of 
pure metals, and it is only recently that 
British metallurgists have been able to obtain 
low oxygen titanium for research. 


Pure Metals Availability 

The first requirement was to make a com- 
prehensive survey of the availability of pure 
metals, a task which is now well advanced. 
This work involves individual investigation 
of every metal to ascertain the quantities 
and purities available. In many cases it 
has been necessary to check manufacturers’ 
claims, which have not invariably been sub- 
stantiated by rigorous methods of analysis. 

To pick out certain specific metals re- 
quired by research workers in higher grades 
of purity than commercial manufacturers 
could normally supply, was the next step. 
In some cases work had already been done 
at the Metallurgy Division of the National 
Physical Laboratory and at other research 
Stations on the production of pure metals, 
but the need for high purity chromium and 
certain other metals could not be met. 
Efforts have therefore been made to im- 
prove the position in regard to a number 
of metals, some of the more important of 
which are cerium, chromium, titanium and 
vanadium. 

Metals are classified according to availa- 
bility and the degree of purity obtained. Of 
the four groups the highest (A) comprises 
metals with a purity of 99.99 per cent or 
better, the minimum purity of the third 
group (C) metals being 99.0 per cent. The 
information obtained in the course of the 
committee’s survey can be summarised in 
the form: 20 A, 12 B, 7 C, and 5 D metals. 
No supplies at all are available of caesium, 
lanthenum, the rare earth metals, rubidium, 
scandium and yttrium. Metallic thorium 
exists, but is not obtainable in the ordinary 
way. 

The aim of the committee is to step up 
the grades of all metals in the collection at 
least to the B class, which has a purity of 
99.9 per cent or better. B class titanium is 
now becoming available for research. Metals 
which are now in the committee’s possession, 
or will shortly be available, in the best 
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grades at present known include antimony, 
bismuth, cadmium, cobalt, copper, gallium, 
germanium, indium, iron, lead, lithium, mag- 
nesium, manganese, nickel, niobium, potas- 
sium, rhenium, silicon, sodium, tantalum, 
titanium, tin, tungsten, vanadium, zinc and 
zirconium. 

It has not hitherto been the committee’s 
policy to include in the collection specimens 
of such metals as zinc, tin, copper and alu- 
minium which can be obtained commercially 
in Class A quality. In some other cases 
manufacturers have agreed to hold stocks of 
special metals with known analyses. The 
supply position is always liable to change, 
however, and at present certain metals 
which could formerly be obtained in a high 
degree of purity are no longer available in 
the highest grades, because of difficulties of 
production from inferior ores. For in- 
stance, niobium metal of fairly high purity 
was manufactured in the U.S.A. some years 
ago, but production has been discontinued 
and supplies can no longer be obtained. 


Greatest Difficulty 

One of the greatest difficulties is to ascer- 
tain precisely what constitutes a pure metal. 
The analytical problems in the A and B 
grades are formidable, for standard methods 
of analysis cannot be applied. Determina- 
tion of trace impurities at the 0.001 to 0.01 
per cent level is a research in itself. The 
methods suitable for one metal cannot be 
applied to another. so individual con- 
sideration has to be given to every metal. 

Analytical methods that were extensively 
employed in the past neglected such non- 
metallic impurities as oxygen or nitrogen 
because no means of determining such im- 
purities was then known. Yet these are the 
very elements which have the greatest effects 
on mechanical properties. Suitable methods 
of determination are now becoming avail- 
able and by the use of modern techniques 
it is possible to produce metals which are 
really pure. 

Purification is usually a matter of starting 
off with an exceptionally pure material. In 
certain cases methods of refining are avail- 
able whereby a metal 99.5 per cent pure 
can be further purified to 99.9 per cent. 
Any metal which is reasonably volatile and 
can be distilled at not too high a tempera- 
ture can be refined to a high degree of 
purity. Nearly all the super-purity grades 
are obtained by remelting and distilling a 
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Starting material of fairly high quality. Re- 
melting is the most commonly used type of 
operation. 

A technique sometimes adopted is the 
Van Arkel method, which was developed by 
Philips at their Endhoven works. In this 
electrical method the crude material is heated 
with iodine to form iodide vapour, which 
is decomposed on a metal filament heated 
electrically to 1,400 or 1,500°C., the iodide 
being recirculated to the crude metal. This 
method has the advantage of producing a 
metal which is low in oxygen and nitrogen 
because the entire reaction is carried out in 
an enclosed system. It is, of course, applica- 
ble only to metals which form suitable 
iodides. 

The collection is essentially a public ser- 
vice and is maintained purely for the benefit 
of research. Pure metals are available only 
to research workers, a small charge being 
made to cover the actual production cost. 

By emphasising the difficulties of really 
good analytical work. the committee’s 
operations are contributing to a better ap- 
preciation of the high standards required 
for the efficient control of normal commer- 


cial grades. . 





Iodine Recovery from Brine 


IN a paper read before the recent Inter- 
national Congress of Pure and Applied 
Chemistry, M. Sekino, of Japan, outlined a 
possible method for the extraction of iodide 
from subterranean brines by ion-exchange 
resin. Basis of the process was the non- 
ionic adsorption of the iodine by strongly 
anionic resins, such as Amberlite IRA-400. 
The brine is first treated with an oxidising 
agent (ferric chloride or hydrogen peroxide 
solution) to liberate the iodine, which is then 
taken up by the resin. The absorbed iodine 
may then be quantitatively removed as con- 
centrated sodium iodide solution by treating 
the resin with sodium sulphite or sodium 
thiosulphate. A modified method obviates 
initial oxidation of the iodine by passing the 
brine through the resin, which absorbs it as 
iodide. The iodide is then oxidised in the 
resin to iodine, and as the iodine adsorption 
is non-ionic and does not affect the capacity 
of the resin for iodide exchange, further 
brine can be passed through the resin and 
more iodide absorbed, being afterwards 
oxidised to iodine, when it is recovered with 
sulphite or thiosulphate treatment as before. 
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Commonwealth Metals 
Plans to Speed Up Development 


Sa output of copper, lead, 
zine and steel is being planned in Austra- 
lia following the recent Commonwealth Raw 
Materials Conference in London, 

Difficulties which will have to te over- 
come and tend to mitigate against such 
development are the problem of securing 
adequate transport, the need for larger sup- 
plies of fuel and power, and the shortage of 
labour. 

Lead and zinc production is expected to 
improve at Broken Hill where there has been 
some expansion of the mines and employ- 
ment of additional workers. Increased sup- 
plies of these metals is also hoped for by 
the greater development of mines in Tas- 
mania and Western Australia. Production 
at Risden, Tasmania, has been affected by 
hydro-electric power cuts. 

Smelting and treatment plant has been 
working at about 84,000 tons yearly, instead 
of its capacity of 100,000 tons. This has 
been largely due to insufficient supply of 
concentrates because of inadequate rail 
transport from the mines to the seaboard in 
south Australia, and undependable sea 
transport to Tasmania. 

Lead ore output is expected to rise in a 
few years from the present 200,000 tons a 
year to nearly 500,000 tons. Some old 
dumps are being retreated. 


Queensland Copper Scheme 


In copper the principal development 
schemes are at Mt. Isa, Queensland, where 
mining and smelting are combined. It is 
hoped to attain an output of nearly 
18,000 tons annually. 

Both Northern and Southern Rhodesia 
also have projects in hand to develop ex- 
ports of copper, chrome ore, asbestos and 
other strategic minerals, but here also trans- 
portation is the main difficulty. The 
seriousness of this situation is shown by an 
example quoted in the Financial Times 
which showed that some 500,000 tons of 
chrome ore had been in stock at Selukwe, 
Southern Rhodesia, some of it_for over five 
years, because the congestion of the railway 
only enables it to carry the current output 
of the mines, 

Rhodesia Railways is, however, making 
every effort to overcome this and is spend- 
ing £1,000,000 monthly on equipment. 


n 


THE CHEMICAL AGE 


Metallurgical Section—605 


A new copper mine about 20 miles north 
of Sinoia is expected to start production 
within the next five years. 

Export aims which it is hoped to achieve 
by 1955 include 100,000 tons of asbestos, 
400,000 tons of copper, 480,000 tons of 
chrome ore, 24,000 tons of magnesite and 
1,000 tons of beryllium ore. 

Southern Rhodesia’s production of tung- 
sten has risen from 57 tons in the first eight 
months of 1950 to 123 tons in the first eight 
months of this year, while the output of 
lithium has also increased from 200 to 1,170 
tons during the same periods. 


Non-Ferrous Scrap Plea 
Appeal for Industry’s ‘Odds and Ends’ 


AZ appeal for a nation-wide drive for 
brass, bronze, lead and zinc scrap, com- 
parable to the intensive campaign for scrap 
iron and steel collection, was made on 17 
October by Mr. S. W. Platt (president) speak- 
ing at a meeting of the National Association 
of Non-Ferrous Scrap Metal Merchants. 

Mr. Platt, who is a director of Platt 
Metals, Ltd., Enfield, Middlesex, stressed 
that the collection of every available bit of 
non-ferrous scrap metal was necessary not 
simply in the interests of the merchant 
trade, but was of the greatest national 
importance. Both the defence programme 
and the equally vital exports drive were 
being seriously affected by the non-ferrous 
metals shortage, and despite high prices 
prevailing for scrap, large quantities were 
lying in stores in engineering and other 
works all over the country. The only way 
in which supplies could be increased, was 
by a greater flow of scrap. 

‘Over 40 per cent of the non-ferrous metal 
consumed in this country,’ said Mr. Platt, 
‘is scrdp metal—the value of that scrap 
metal is round about £100,000,000; every 
additional 1 per cent of non-ferrous scrap 
which may be brought to light because of 
this drive is, therefore, worth £1,000,000 
and, what is most important, each 1 per 
cent would mean that much more for the 
hungry consuming industry and that much 
less to be bought and paid for from abroad. 

Mr. Platt appealed to all industrial con- 
cerns to search through their stores and 
corners and fish out odds and ends of metal 
which have been kept probably for years, 
in case they should come in handy. 
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New Venture Planned 
Institute’s Activities May be Extended 


FR wreesageme meeting of the Institute of 
Metals will te held at The University, 
Edgbaston, Birmingham 15, at 2.30 p.m. on 
Thursday, 3 January 1952, when there will 
be an informal discussion on Tool and Die 
Materials for the Extrusion of Non-Ferrous 
Metals and Alloys. The chair will te taken 
by Mr. Christopher Smith, chairman of the 
Metallurgical Engineering Committee. 

This is a new venture on the part of the 
Institute, and is designed to interest those 
who are actively concerned in production, 
both as engineers and metallurgists. If 
successful, it may lead to an extension of the 
Institute’s activities, which it is felt will be 
of considerable value to a wider range of 
members. 

After short introductory talks by a user 
and by a manufacturer of tool and die 
materials, there will te a general discussion 
in which those engaged in extrusion opera- 
tions will be encouraged to state their 
problems. It is hoped that representatives 
of extrusion-press makers and steel manu- 
facturers will be present to take part in th2 
discussion and to give advice where possible. 
Non-members who are interested in extru- 
sion will be welcomed. 

On the morning of 3 January the presi- 
dent (Professor A. J. Murphy, M.Sc.) has 
kindly arranged for the new Aitchison 
Laboratories of the Metallurgy Department 
of Birmingham University to te open for 
inspection by members at 10.30 a.m. Tickets 
of admission to the laboratories are obtain- 
able from the Secretary of the Institute. 

Lunch can be provided at the University, 
(price 3s. 6d.) but those who wish to take 
advantage of this facility must notify the 
Secretary by 15 December, sending the 
necessary remittance. 


Titanium for Industry 


INDUSTRIAL interest in titanium as a 
metal has inevitably been heightened with its 
potential application to the rearmament pro- 
gramme. If it could be produced reasonably 
cheaply, however, its exceptional properties 
—low density, high strength and exceptional! 
resistance to corrosion—would make it a 
worthwhile proposition for industry apart 
from defence. 

Titanium, first extracted in 1825, is the 
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seventh most abundant metal in nature, but 
refining methods have remained exception- 
ally difficult and costly. Since 1946, when 
the largest known deposits of ilmenite, an 
ore of titanium, were discovered at Lake 
Allard in Canada, American metal con- 
cerns have been investing heavily in its 
development. 

Methods at present employed in two 
pilot plants in the U.S.A. and one in 
Canada produced about 60 tons of titanium 
last year. This year the U.S.A. hopes to 
produce some 500 tons, while by the end 
of 1952 one American plant expects to turn 
out 36,000 tons a year. Achievement of this 
increase will be obtained’ ty a _ thermal- 
chemical process in which _ titanium 
chloride is reduced in molten magnesium in 
an inert gas at a temperature of 800-900°C. 
Abundant American supplies of helium 
make production of titanium metal in a 
‘sponge’ practicable ty this method at $5 
a Ib. 

Established technique in Britain would 
necessitate the use of argon as an inert gas. 
This is a good deal more expensive than 
helium in America, and would therefore, 
make the costs of production higher. 

Development of the pigment has so far 
teen the main concern in this country, the 
companies producing titanium dioxide being 
British Titan, owned partly by LC.I. and 
Imperial Smelting, and National Titanium 
Pigments, controlled by Laporte Chemicals. 

Reduction of titanium in hydrogen is, 
however, known to be under investigation 
by the DSIR, and other research is no 
doubt teing pursued to keep up with the 
work in America of such firms as Monsanto 
and Du Pont and official U.S. research 
departments in this field. 





Attapulgite Discovered in Transvaal 


Fairly extensive deposits of attapulgite 
have teen discovered on the Springtok flats 
of Northern Transvaal. This is the first 
deposit found in South Africa and protably 
only the third in the world. The devosit is 
descrited by the Council for Scientific and 


Industrial Research as commercially ex- 
ploitable. Attapulgite is a clay mineral 
used for decolourising and deodourising 


animal, vegetable and mineral oils. The 
Council is making a survey of all the Union’s 
clay deposits to find substances with possible 
commercial uses. 
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The Chemist’s Bookshelf 


APPLIED CHEMISTRY FOR ENGINEERS. By 
E. S. Gyngell. 2nd Edition. Edward 
Arnold & Co., London. Pp. 332. Illus- 
trations 132. 2ls. 

The events of the past decade have 
brought into relief a conclusion long reached 
by chemists, namely that engineers should 
be taught sufficient chemistry to enable them 
to appreciate the chemical implications of 
their work. The obverse is also true, that 
chemists should be taught the rudiments of 
engineering—and that applies even to 
honours graduates in chemistry. A little 
more engineering and a little less atomic 
theory would do the country a deal of good. 
It was therefore with special pleasure that 
we found on our table the other day the 
second edition of Dr. Gyngell’s useful little 
book on applied chemistry for engineers. 
This book illustrates both the theme and 
the obverse to which we have just drawn 
attention. This book has much internal 
evidence that it was written by one who is 
not engaged in the practical work of daily 
engineering. Some of it is a general com- 
pilation of information from _ published 
literature. Many of the illustrations, etc., 
will be recognised by specialists in the sub- 
ject he treats. To some extent the real 
practical touch is lacking, Nevertheless, 
one may fairly assume that this book is 
primarily the lecturer’s own notebook, and 
indicates many of the chemical considera- 
tions that he has found it desirable to teach 
engineering students. 

No two people will agree on what exactly 


| should be included in such a book, and one 


may therefore disagree with some of the 
contents without being right in so doing. If, 
however, engineers generally could be per- 
suaded to study the contents of this book 
the technical value to them and to their 
employers would be very considerable. 


‘Engineers deciding to undertake the task 


should be warned, however, that they can- 
not understand applied chemistry until they 
have studied elementary ‘ pure’ chemistry. 

Rightly, the author devotes half his space 


to fuels and combustion; though in so doing 
he is covering, less effectively, part of the 
ground now covered by the standard work 
on the subject: ‘ The Efficient Use of Fuel’. 
Metallic corrosion ranks second on the list 
of subjects covered, and this is indeed one 
of the primary causes of sleepless nights, for 
works engineers. Paints and varnishes, as 
the antidote to corrosion, receive a chapter. 
Water treatment, including sewage disposal 
is touched upon, though one wonders why 
domestic sewage should be included. The 
treatment of effluents and trade wastes is 
slight by comparison, though in practice it 
is the effluents and trade wastes which 
trouble the practical non-specialist engineer. 

No doubt the price of the book caused 
the contents to be kept as thin as possible, 
but one feels that the addition of metallurgy 
at least would have been well worth while 
if only to give the engineer some more 
detailed understanding of an important 
branch of the subject that affects the prac- 
tice of his art.—G.E.F. 


vom Wasser. By Dr. W. Husmann. Ver- 
lag Chemie GmbH, Weinheim. 1951. 
Pp. X11+430. Dm. 20. 

This is the 18th volume of the year book 
on water chemistry and water purification 
technique published by the water section of 
the Society of German Chemists, established 
some 25 years ago. The book contains 28 
contributions from well-known experts deal- 
ing with the chemistry of water in general, 
with waste water, mineral waters, water 
purification, prevention of corrosion in 
water mains, and the chemical treatment and 
analysis of boiler water and water of various 
services. Not only should water specialists 
draw useful information and rich knowledge 
from this book but all engineers and chem- 
ists should find it of interest and value. The 
text is furnished with many statistics, refer- 
ences, tables and illustrations and even the 
advertisement sections ought to interest 
water engineers.—F.N. 
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Canada’s Salt Output 

Production and shipments of dry common 
salt in Canada were both higher in July 
than in the corresponding month last year, 
the Dominion Bureau of Statistics reports. 
Output amounted to 46,026 tons as com- 
pared with 31,754 tons, and the shipments 
totalled 51,125 tons against 33,694. During 
the seven months ending July, 284,268 tons 
were produced as against 240,171 a year 
earlier, and shipments aggregated 285,635 
tons against 237,088. 


Canadian Plastic Expansion 

Expenditure of more than $1,000,000 on 
the expansion of its plastic plant at Shawini- 
gan Falls, Quebec, was recently announced 
by Canadian Resins and Chemicals, Ltd. 
The announcement was made on the occa- 
sion of a tour by trade and Press represen- 
tatives made on the 10th anniversary of the 
plant. 


U.S. Benzene From Petroleum 

The Standard Oil refinery at Whiting, 
Indiana, has started commercial shipment of 
benzene produced from petroleum. It has 
a capacity of 11,000,000 gallons per year 
and an expansion planned should bring this 
figure up to 16,000,000 gallons by the end 
of next year. U.S. crude oil production 


meanwhile rose to its fifth consecutive record - 


level in the first week of October as imports 
fell to 50 per cent of last summer’s peak. 


Chrome Carbide in the U.S. 

Chrome carbide, more corrosion-resistant 
even than tungsten carbide, was exhibited 
by the General Electric Company of Ameri- 
ca at the world metallurgical congress in 
Detroit recently as a resistant material with- 
out parallel. The carbide, known as ‘series 
600’ will cost more than stainless steel, say 
the company, but it has 30 times the corro- 
sion-resistance of that material. 


Steroid Biosyntheses 

American chemists are reported to have 
discovered that the adrenal glands from 
hogs, if they are frozen immediately after 
the hogs are slaughtered, achieve the 
synthetically difficult conversion of desoxy- 
corticosterone into Compound B (corti- 
costerone) and _ 11-desoxy-17-hydroxycorti- 


costerone into Compound F (17-hydroxy- 
corticosterone). It will also produce a 
complete, although uncommercial, synthesis 
of compound F and other adrenal hormones 
from sodium acetate. 


Sulphuric Acid in U.S.A. 
Production of sulphuric acid in America 
during the next six months will exceed the 
rate in 1950, according to the National Pro- 
duction Administration. In spite of the 


increased restrictions on sulphur available | 


to industry, output during the next half-year 
is expected to be at an annual rate of 


14,500,000 tons compared with a total pro- 


duction of 14,122,000 tons last year. 


Chemical Engineering University 
It is reported from Hungary that the 
former faculty of inorganic chemistry in 
Veszprem, has been reorganised into an 
independent University of Chemical Engi- 
neering. 


New Zinc Plant in U.S.A. 

A zinc concentrating plant estimated to 
cost $450,000 is to be built by the National 
Zinc Company, Inc., of New York, at Mon- 
terrey, Mexico, and completion is expected 
within a year. The new plant will supply 
20,000 short tons of slab zinc required 
under an agreement announced between the 
Defence Materials Procurement. Agency of 
the U.S.A. and the company. The agree- 
ment would be terminated when this quan- 
tity had been supplied or on 15 August, 
1956, whichever occurred first. 





Canadian Coal Tar Distillates 
Gross selling value of products manufac- 
tured by the Canadian coal tar distillation 
industry in 1950 amounted to $10,033,000, 
an increase of 8 per cent, the Dominion 
Bureau of Statistics reports. Value in the 
preceding year was $9,333,000. Eleven dis- 


tilleries were in operation during the year, | 
a figure unchanged from 1949. These plants | 


gave employment to 457 persons who were 
paid $1,274,000 in salaries and wages, 
against 415 employees earning $1,167,000: 
Cost of materials used was $6,057,000 com- 
pared with $4,787,000. 
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Phosphate Prices Increased 

Albright & Wilson, Ltd., announce the 
following price increases for their chemicals 
as from 22 October: ammonium phosphate 
£93 and £91 10s.; borax anhydrous £59 10s. 
per ton; borax commercial granular £38 10s. 
per ton; boric acid, commercial granular; 
£68. As citric acid is now being quoted in 
prices per ton, and not per lb. as previously, 
and as the plus 10 per cent and trade dis- 
count of 5 per cent has been discontinued. 
The prices will therefore be as follows: 1-4 
cwt. lots £255 per ton; 5 cwt. lots £234 6s. 
per ton. Phosphoric acid, technical (S.G. 
1,500) £71 10s. per ton; (S.G. 1,700) 1s. 3d. 
per lb.; sodium metaphosphate £123 per ton; 
sodium phosphate di-sodium crystalline 
£37 10s.; anhydrous £78 10s.; tri-sodium, 
crystalline, £39 10s.; anhydrous £75 10s. 

New British Standard for Tin 

The British Standards Institution has re- 
cently published a new British Standard for 
the method for the determination of tin in 
ferro-tungsten and tungsten metal (B.S. 
1121, Pt. 22:1951). This method is based 
on the isolation of tin as the sulphide, using 
molybdenum sulphide as a carrier. Tung- 
sten iS retained in solution as a complex 
with ammonium citrate. The tin is reduced 
to the bivalent condition with metallic 
aluminium in the presence of an antimony 
salt, and the reduced tin titrated with stan- 
dard iodate solution. Copies of this stan- 
dard can be obtained from the British 
Standards Institution, Sales Department, 24 
Victoria Street, London, S.W.1, price 1s. 
post free. 

Brookhirst Switchgear Jubilee 

The occasion of completion of large 
works extensions at Brookhirst Switchgear, 
Limited was used by the Company on 22 
October to mark its golden jubilee; actually 
it was founded rather more than 50 years 
ago by the late Mr. John A. Hirst, who will 
always be remembered as one of the 
pioneers of the motor control imdustry. 
Speakers at the opening ceremony of the 
Jubilee Building included the Mayor of 
Chester and the chairman of the Company, 
Mr. J. O. Knowles, M.A., M.LE.E., M.LP.E., 
who said that altogether the extensions were 
an increase of some 45,000 square feet in 
covered floor area. 


Flying Visit 

Dr. B. S. Gidvani, the consulting chem- 
ist, is paying a flying visit to India and 
Pakistan, He will be away from 3 Novem- 
ber to 16 December, 1951, inclusive, and can 
be contacted there c/o Messrs. Gidvani & 
Co., Peoples Building, Sir Pherozeshah 
Mehta Road, Bombay, 1. 


New Member Appointed 

The Board of Trade have announced that 
Mr. Ivan C. Hill has been appointed a part- 
time member of the Monopolies and Res- 
trictive Practices Commission. The ap- 
pointment is for three years and, like the 
other part-time members of the Commission, 
Mr. Hill will receive £500 a year. 

Mr. Hill is a director of Kelsal & Kemp, 
Ltd., of Rochdale, manufacturers of wool- 
len goods, and of other companies. He is 
also chairman of the Wool Industries Re- 
search Association. 


Lactic Acid Prices 
Bowmans Chemicals, Limited have 
announced the following new prices:- Pale 
Technical Lactic Acid 44 per cent by weight 
—£130 per ton. Dark Technical Lactic 
Acid 44 per cent by weight—£100 per ton. 
Usual terms. 


Leeds University 

Among the appointments at the Univer- 
sity of Leeds which were announced after 
a meeting of the council on 17 October was 
that of Mr. G. A. Mogey as lecturer in 
pharmacology from 1 November, 1951, 
and Mr. F. J. Sutcliffe as research 
lecturer in the Department of Colour 
Chemistry and Dyeing from 1 October. The 
gifts acknowledged by the council included 
£1,200 from the Esse Development Co., Ltd., 
for research for the Department of Inorganic 
and Physical Chemistry; £250 from Textile 
Oils, Ltd., Altrincham, for the Department 
of Textile Industries; £250 from Courtaulds, 
Ltd., for the Department of Colour Chemis- 
try and Dyeing, as well as £700 for the 
renewal of scholarships and £600 for general 
purposes from the same firm for the Depart- 
ment of Textiles Industries; and also £500 
for 1951-2 from May & Baker, Ltd., Dagen- 
ham, for research for the Department of 
Pharmacology. 
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Publications & Announcements 


A SMALL leaflet on rigid hammer crush- 
ers has just been brought out by the British 
Jeffrey-Diamond Co., Ltd., of Wakefield, 
Yorks. Giving products between 1} in. and 
} in. square mesh, the B.J-D Rigid Hammer 
Crusher, say the makers, is ideal for the 
reduction of materials such as bark, bones, 
chemicals, glass, lime, resins, sulphur, etc., 
to small sizes in one operation, with a mini- 
mum of fines. It is a relatively slow speed 
machine available in seven sizes, varying in 
capacity from 2-3 tons of coal per hour to 
250 tons per hour. No countershaft or 
intermediate gear is required, the drive being 
direct to the rotor shaft. The rotor carries 
a number of rigidly fixed crushing hammers, 
each having six working or striking faces 
which can be used in turn as wear takes 
place. Samples of material can be tested 
for crushing by the company. 

* * * 
THE official publication of the African 
Pyrethrum Research Council, ‘ Pyrethrum 
Post ’"—No. 3 of Volume 2 has just been 
issued—contains several authoritative 
articles on pyrethrum and pyrethrins. As 
well as trade notes from Kenya, contributors 
write on the insecticidal activity of the pyre- 
thrins and related compounds, tests of pyre- 
thrum powder in stored grain against the 
tobacco moth, current problems on pyre- 
thrum assay, and botanical aspects of pyre- 
thrum. Growers report that it is extremely 
doubtful whether it will be possible for the 
level of production to meet. that of demand 
for at least two years, despite the greatly 
increased planting which has taken place in 
East Africa since early 1950. 

* * * 
A PAMPHLET on the use and properties 
of silver in engineering has been published 
by Johnson, Matthey & Co., Ltd. Although 
neither silver nor its principal alloys offer 
the engineer great mechanical strength or 
hardness, it has many other interesting pro- 
perties and some unique advantages. It has 
the highest electrical and thermal conduc- 
tivities of all the metals, and the highest 
optical reflectivity. It is not subject to 
oxidation, and is resistant to attack by many 
industrial chemicals. It is also easily 
worked in the cold. This pamphlet gives 
details of its physical properties and the uses 
of its alloys with copper, gold, palladium, 


cadmium, etc. Electrodeposited silver is 
described, and a list of the available forms 
of silver—sheet, wire, tube, pressed parts, 
chemical plant, and so on—is given. The 
applications of the metal in electrical, elec- 
tronic and chemical engineering cover such | 
diverse uses as electrical contacts, radio- 
frequency circuit elements of all types, pipes 
and valves for handling chlorine, ladles for 
making very pure caustic soda and potash, 
equipment in the food processing industries. 
catalysts and so forth, and these are des- 
cribed briefly and in some cases illustrated. 
* + * 
A CATALOGUE of their polarimeters 
containing full descriptions of their standard 
polarimeter with sugar scale and glass circle 
and their small polarimeter, is available now 
from Hilger & Watts, Ltd. The standard 
instrument is equipped with a Lippich 
triple field type polariser with adjustable 
half-shadow angle—permitting the  sensi- 
tivity of the instrument to be varied—useful 
when solutions are not perfectly clear. It 
also has a dyed gelatine filter which exactly 
reproduces the standard bichromate filter for 
sodium light and never requires replenish- 
ing. The scale has a rheostat for varying 
the intensity of the illumination, and a sys- 
tem for subdividing the degrees which is less 
confusing than the conventional vernier. 
The sugar scale enables the instrument to be 
used as an accurate saccharimeter, say the 
makers, the advent of the powerful source 
of sodium light provided by the electrical 
sodium discharge lamps having made this 
possible. The polarimeter is less complex 
than the saccharimeter, and, since it does 
not depend on the calibration of quartz 
wedges is less likely to be inaccurate due to 
temperature variations. The sugar scale on 
the instrument is the International Sugar 
Scale. In their small polarimeter, Hilger 
& Watts, Ltd., employ for the first time in 
any instrument of this kind the sheet polar- 
ising material ‘Polaroid’, in conjunction 
with a specially designed optical system 
which provides a sharply divided double 
field. This instrument has been made more 
suitable for dealing with turbid solutions 
than are the more usual models, and there 
is no difficulty, claim the makers, about 
observing the boundary between the fields 
clearly. 
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Next Week’s Events 


MONDAY 5 NOVEMBER 
Society of Chemical Industry 
London: Burlington House, Piccadilly, 
W.1, 6.30 p.m. Joint meeting of the Food 
and Microbiology Groups and the London 
Section. Dr. E. R. Dawson: ‘ The Cultiva- 
tion and Propagation of Baker’s Yeast’. 
Royal Institute of Chemistry 
Leeds: The University, 6 p.m. Leeds 
Area Section, annual general meeting. H. W. 
Cremer (president, RIC): ‘ The Ubiquitous 
Chemist ’. 
The Chemical Society 
Oxford: Physical Chemistry Laboratory, 
South Parks Road, 7.15 p.m. Alembic Club 
Lecture, Professor E. D. Hughes: ‘Steric 
Retardation and Steric Acceleration’. 
TUESDAY 6 NOVEMBER 
Society of Chemical Industry 
London: Royal College of Science, 
S.W., 2.30-4.45 p.m., and 5.30-7 p.m. Crop 
Protection Panel of the Agricultural Group. 
Symposium on ‘ The Selective Phytotoxicity 
of 2-4D and MCPA in Wheat, Oats, and 
Barley ’. 
Institution of Chemical Engineers 
London: ‘Burlington House, Piccadilly, 
W.1, 5.30 pm. D. M. Newitt (past-presi- 
dent) and M. Coleman: ‘The Mechanism 
of the Drying of Solids with Special Refer- 
ence to China Clay’ (Part III). 
The Chemical Society 
Leicester: University College, 5 p.m. 
Nottingham Branch, joint meeting with 
Leicester University College Chemical 
Society. H. M. Powell: ‘ Molecular Com- 
pounds’. 
Institute of Metals 
Oxford: 7 p.m. A. N. Turner and R. W. 
Gilkes: ‘ The Casting of Light Metals’. 
Swansea: University College, 6.30 p.m. 
J. C. Chaston: ‘Pressing and Sintering of 
Metal Powders’. 
WEDNESDAY 7 NOVEMBER 
North Western Fuel Luncheon Club 
Manchester: Engineers’ Club, Albert 
Square, 12 noon. Presidential address. Dr. 
Franz Kind: ‘Some Technical and Econo- 
mic Aspects of the Use of Liquefied Petro- 
leum Gases’. 
British Ceramic Society 
London: Joint autumn meeting of the 
Refractory and Building Materials Sections 
(until 9 November). Technical sessions at 
Royal Sanitary Institute, 90 Buckingham 
Palace Road, S.W.1. 


Society of Public Analysts 

London: Burlington House, Piccadilly, 
W.1, 7 p.m. J. G. Davis: ‘Has the Chemi- 
cal Quality of Milk Deteriorated?’ N. J. 
Berridge: ‘Some Observations on the Deter- 
mination of the Activity of Rennet’; S. W. 
Stroud: ‘The Estimation of 2: 4-Dichloro- 
phenoxyacetic Acid’. 

Manchester Metallurgical Society 

Manchester: Engineers’ Club, Albert 
Square, 6.30 p.m. B. A. Bilby: ‘What is 
a Dislocation?’ 


THURSDAY 8 NOVEMBER 
The Fertiliser Society 

London: Tudor Room, Caxton Hall, 
S.W.1, 2.30 p.m. J. Manning: ‘The Cement 
Sulphuric Acid Process’. 

The Chemical Society 

Nottingham: The University (with the 
University Chemical Society), 4.45 p.m. 
Professor E. L. Hirst: ‘Some Problems 
Concerning the Synthesis of Carbohydrates 
by Plants’. 

Sheffield: The University (with the Uni- 
versity Chemical Society), 5.30 p.m. Dr. 
J K.N. Jones: ‘The Synthesis of Sugars’. 

Institute of Metals 

London: Royal School of Mines, South 
Kensington, S.W.7, 7 p.m. Professor C. S. 
Barrett: ‘Transformation in Metals’. 


FRIDAY 9 NOVEMBER 
The Chemical Society 

Dublin: Trinity College, 8 p.m. Joint 
meeting with the Werner Society. Professor 
C. E. H. Bawn: ‘ Reactions of Hydrocarbon 
Radicals’. 

Newcastle: King’s College, 5.30 p.m. 
Reading of Original Papers. 

Swansea: University College, 5.30 p.m. 
Reading of Original Papers. 

Oil & Colour Chemists’ Association 

Liverpool: Liverpool Engineering Society, 
Dale Street, 6.30 p.m. R. G. Aikin: ‘ Ap- 
plication of Epoxide Resines in Surface 
Coatings ’. 


SATURDAY 10 NOVEMBER 
Institution of Chemical Engineers 

Manchester: Reynolds Hall, College of 
Technology, 3 p.m. North Western Branch. 
S. A. Brazier: ‘The Field of Rubber and 
Allied Products in Chemical Engineering ’. 

Society of Public Analysts 

Liverpool: City Laboratories, Mount 
Pleasant, 2 p.m. N. Heron: ‘Some Micro- 
analytical Techniques ’. 
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Gallenhamf: 
UNIVERSAL WATER-BATHS 


have a wide range 
of applications . 








DAIRY TESTING PETROLEUM TESTING 
Methylene blue test for ice-cream Cloud and pour point, I.P. 15/42 
Methylene blue test for milk Sulphur (corrosive) copper strip 
Resazurin test for milk test, I.P. 64/51 
Butyrometer tube bath Water and sediment, I.P. 75/46 

BAKING & BREWING TESTS 
Mashing test Maltose test 


Forcing bath 


Available in two sizes and also suitable for serological use 
and as a general purpose water-bath or instrument steriliser. 


Please apply for Publication No. 531 


A. GALLENKAMP & CO. LTD. 


Manufacturers of Modern Laboratory Equipment and Scientific Apparatus 
17-29 SUN STREET, LONDON, E.C.2 


Telephone : BIShopsgate 5704 (7 lines) Telegrams : Gallenkamp, Ave., London 
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Commercial Intelligence 
The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 
Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
oe that every Mortgage or Charge, as described 
erein, shall be registered within 21 Lot after ite 
creation, otherwise it shall be void i 
and any creditor. The Act also poe ty gm every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all oe or Charges. Le following 
Mortgages or Charges have been so registered. In each 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an *— 
followed by the — of the Summary, but such total may 
have been reduced.) 

BRITISH GENERAL MANUFACTURING CO. 
(1941), Ltp., London, W.C., chemical manu- 
facturers. (M., 3/11/51). 12 September, 
mortgage and charge to Coutts & Co. secur- 
ing all moneys due or to become due to the 
bank; charged on 38/40 Glasshill Street, 
S.W.1, and a general charge. *Nil. 14 


January, 1950. 


ELEPHANT CHEMICAL Co., LTp., Barmouth. 
(M., 3/11/51). 19 September. £9,000 
charge, to C. L. Ricketts, Llanbedr and 
others; charged on land and buildings at 
Barmouth. *Nil. 21 November, 1950. 


LONDON SoaP & CHEMICAL Co., Ltp. (for- 
merly LyproL (LONDON), LtTp. (M., 
3/11/51). 25 September, debenture, to 
Royal Bank of Scotland securing all moneys 
due or to become due to the bank; general 
charge. *Nil. 25 October, 1949. 








Increases of Capital 


The following increases of capital have 
been announced :—BriTIsH CECA Co., LTD., 
from £25,000 to £50,000; WESTMINSTER 
LABORATORIES, LtTp., from £50,000 to 
£100,000, 





Market Reports 


Lonpon.—Firm conditions have again 
been reported from most sections of the 
industrial chemicals market, and there has 
been an active inquiry from home and over- 
seas buyers. Price changes have been few 
with higher rates now ruling for citric acid. 
Most of the coal tar products have been in 
good request with spot transactions difficult 
to negotiate. Seasonal demand for pitch 
for patent fuel manufacturers has been brisk 
and the export demand for creosote oil and 
cresylic acid has been on a good scale. 


3 November 1951 


GLascow.—Despite the more than usual 
interest displayed this week in national 
affairs, demand has remained quite steady | 
for basic general chemicals, The shortage 
of chlorine is causing some embarrassment 
and unfortunately it does not appear as if 
the position will better itself for some con- 
siderable time. The demand for chemicals 
for export is exceptionally heavy but trade 
is naturally limited by availability. 








New Registration 


Conhill Plant Equipment, Ltd. 

Private company. (500,507). Capital | 
£250. Designers and manufacturers of 
plant, equipment and appliances used in 
the chemical and allied industries, etc. 
Directors: C. A. McNair, G. Withy, R. 
Brown and H. Royle, Reg. office: 43 
Claughton Road, Birkenhead, Ches. 





HYDROGEN PEROXIDE 
Concentrated Qualities Dyestuffs & Chemicals 


COLE & WILSON, LTD. 


24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 











Calcium Chloride 


Flake 76/80% 
Solid fused 72/75% 


Quantities of 
up to 20 tons available 
for despatch within 3/4 weeks 
from receipt of order. 


A Harris & Dixon Company 
Guest Industrials Ltd. 
Raw Materials Division 
81, Gracechurch Street, London, E.C.3 


Telephone: Mansion House 5631 (16 lines) 
Telegrams: Guestind, London 
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FREELY 
AVAILABLE 


ANHYDROUS SODIUM SULPHATE 


A high quality material with a low Iron content 








Write for sample and quotation 
Dept. B/II 


J. M. STEEL & CO. LTD. 


KERN HOUSE, 36-38 KINGSWAY, LONDON, W.C.2  HoLborn 2532/5 


Branch Offices : 
51, SOUTH KING STREET, MANCHESTER, 2. Deansgate 6077/8 
45, NEWHALL STREET, BIRMINGHAM, 3 Central 6342/3 




















COMPLETE 


COMBUSTION 


saves Fuct 


10% MORE STEAM 
9% LESS FUEL 
Easy to install, the Wilton Fan Draught 
Furnace ensures complete compustion 
from the lowest grade fuels. The immediate 
saving of over 5% in fuel quickly repays the 
initial conversion cost. Full boiler output is 
economically maintained and complete control, 
under all circumstances assured. Write now for 
descriptive brochure of our Underground Unit 


Northern office: T. G. Fegan. 
or Overhead systems. 


M.Inst.F. Cannonfield, 
Hathersage, Nr. Sheffield. 
Phone: Hathersage 333 
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CLASSIFIED 


ADVERTISEMENTS 








__ OFFICIAL A ; APPOINTMENT 








South Eastern Gas Board 
WORKS CHEMIST ACID—AMMONIA WORKS, 
Phoenix Wharf, River Way, 
E. Greenwich, S.E.10. 

PPLICATIONS are invited for the above-mentioned 

position. 

Candidates should be fully qualified Chemists and 
should have had at least five years’ works experience. 
The duties would include the direction of process control 
and process investigation work. 

The salary on appointment would be not less than £750 
per annum. 

Applications in writing (quoting reference V27/197) 
giving age, present occupation, experience and qualifica- 
tions, etc., should reach the undersigned not later than 
fourteen days after the publication of this notice. 

. J. MeCRAE 
Personnel Manager. 
Katherine Street, 
Croydon. 


___ SITUATIONS VACANT _ 


PROGRESSIVE CHEMICAL MANUFACTURING 
COMPANY in S.W. LANCASHIRE requires a young 
man to assist in the development of an Advice Service 
to customers on technical problems concerning the use of 
the Company’s products. Essential qualifications include 
a Degree in Chemistry, a good general education, and 
interest in the commercial side of industry. Previous 
experience is not essential. Write, stating age, education, 
qualifications and positions held, to BOX NO. C.A. 3055, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 


PPLICATIONS are invited by the Ministry of Supply 
for vacancies in the Experimental Officer Class at the 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL, BERKS, for work in the following field: 
Physics, Electronics and Scientific Computing (Ref. : 


A309/51/A/BD) and Chemistry (other than Organic 
Chemistry), Chemical Engineering and Metallurgy 
(Ref. : ¥777/51/A/BD). 


These posts offer a wide variety of experimental work 
in connection with the development of atomic energy 
and the opportunity for a career in an increasingly 
important branch of science. Candidates should possess 
at least Higher School Certificate or Higher National 
Certificate in a relevant scientific subject or mathematics 
or equivalent qualifications. Higher qualifications will 
be an advantage. 

Appointments will be made according to qualifications, 
experience and age within the following salary ranges : 

Experimental Officer (male): £545-£695 per annum. 

Assistant Experimental Officer (male): £240 (at 

age 18)-£505 per annum. 

Rates for women somewhat lower. 

Application forms obtainable from MINISTRY OF 
LABOUR AND NATIONAL SERVICE, TECHNICAL AND 
SCIENTIFIC REGISTER, ALMACK HOUSE, 26, KING 
yy LONDON, S.W.1, quoting the appropriate 

. No. 


FIsons LIMITED require CHEMICAL ENGINEER 

with Honours Degree and experience in industry, 
under 35 years of age, for pilot plant and works develop- 
ment projects in Production department; also CHEMICAL 
ENGINEER with Honours Degree for iol toeies 
department, industrial experience not essential. App! 
PERSONNEL OFFICER, a LIMITED, HARVEST 
HOUSE, IPSWICH, SUFFOLK 





SITUATION VACANT _ 





DEVELOPMENT BOARD OF THE GOVERNMENT 

OF IRAQ. Applications are invited for service in the 
following post in the Development Board of the Govern- 
ment of Iraq. 

INDUSTRIAL CHEMIST. Salary, 150-200 ID p.m. 
A Chemist with at least eight to ten years’ experience to 
work in conjunction with technical investigation for 
industrial development. Other conditions of service can 
be obtained from J. D. ATKINSON, c/o COODE, 
VAUGHAN-LEE, FRANK & GWYTHER, 9 VICTORIA 
STREET, LONDON, S.W.1. ID=£1 sterling. 

Applications to be submitted to the above 
not later than November 26th, 1951. 


address 





SITUATION WANTED 





HEMIST, with long experience of dyestuffs, would be 

pleased to hear from anyone able to use such services 
in any capacity. BOX NO. C.A. 3058, THE CHEMICAL 
AGE, 154, Fleet Street, London, E.C.4. 





FOR SALE 


600 


PROCESS PLANT 














2 ELECTROSTATIC PRECIPITATION PLANTS by | 


Siemens Lurgi Cottrell, each with twin insulated 
collecting chambers containing Electrodes and 
shaking gear. Chamber dimensions, 62 ft. 6 in. 
high overall by 11ft. 9in. by 10 ft. Complete with 
fan, cyclone and dust collecting and 20 kVA 
transformer. 

2 vert. GAS COOLERS, each approx. 12 ft. dia. by 55 ft. 
high, constructed 12 mm. plate, tile 
part filled ceramic ring 
and all fittings, including 
Cap. of each Cooler 
cu. ft. per hour), cooling from 220° to 20° C. 

3 AIR FANS by Carl Encke & Co., type VL6, cap. 15,000 
M?/hour (530,000 cu. ft. per hour), end pressure 
1.1 atm. (16 p.s.i.), 1,000 mm. (40 in.) water 
column, 500 mm. (20 in.) i.d. suction, 400 mm. 
(16 in.) i.d. pressure. Approx. 80 kW (100-h.p.) 
required to drive. 


cool water pumps. 


i 


lined and J 
s, with water spray diffusers 


29,000 M3/hour (1,020,000 


2 FANS by Benno Schilde, cap. 29,500 M?/hour (1,040,000 | 


cu. ft. per hour), 1,000 mm. (40 in.) water column, 
for gas 220°C. Approx. 150-kW (200 h.p.) 
required to drive. 

Qty. Parallel Slide STOP VALVES for gas and water. 
Sizes ranging from 65 mm. (24 in.) to 1,000 mm. 
(40 in 


GEORGE COHEN SONS & CO. LTD. 
SUNBEAM RD., LONDON, N.W.10 
Tel. : Elgar 7222 and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 


ASKS, BARRELS and TUBS in all sizes available, 

Any quantity. Enquiries to N. TEMPLE & CO. LTD., 
CASK MERCHANTS, 10/12, CARR STREET, LONDON. 
E.14. (Telephone: Stepney Green 4536). 
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FOR SALE 








MORTON, SON & WARD, LIMITED. 
WALK MILL, 
sane a a 


HYDRO EXTRACTORS 

Two- 60 in. and ONE 48 in. by BROADBENT, all 
electric, under-driven, direct coupled. 

TWO—42 in. by WATSON LAIDLAW, all electric, 
under-driven through Vee ropes from flange 
mounted vertical spindle motor, 3-point 
suspension. 

ONE—30 in. by BROADBENT, all 
through flat belt from flange 
spindle motor, steel basket. 

All machines suitable for 400/3/50 supply and complete 

with cabinet starters. 

HOPKINSON’S CENTRIFUGES or SEPARATORS, 
types 2, 3 and 4, with built-in motors and pumps. 
Numerous sizes all bronze, brass tube Condensers and 

Heat Exchangers in stock. 


*‘MORWARD’ ‘U 


electric, driven 
mounted vertical 


MIXERS 
* shaped POWDER MIXERS, 4ft., 
6 ft. and 8 ft. 

A large selection of all sizes and shapes of MIXERS, 
coil heated or jacketed, motorised or fast and loose pulley 
drives. 

Selection of JACKETED PANS from 40 to 450 gallon 
arranged with stirring gear from fast and loose pulley 

or electric motor and gearbox. 
THREE 200-gallon, open-top STAINLESS STEEL TANKS, 
two 20’s gauge and one 12’s gauge. 


MORTON, SON & WARD, LIMITED, 
WALK MILL, 
DOBCROSS, NR. OLDHAM, 
LANC 


*Phone : Saddleworth 437. 
HARCOAL, ANIMAL and VEGETABLE, , horti- 
cultural, burning, filtering, disi 
insulating ; also lumps ground and granulated : = 
lished 1830; contractors to H.M. Government.—THos. 
HILL-Jongs. Ltp., “ Invicta * Mills, Bow Common Lane, 
London, E. Telegrams, “‘ Hilljones, Bochurch, London,” 
Telephone 3285 Kast 








| O you use ELECTRIC POWER in your 
| Factory or workshop? If so the Factories 
| Acts require the display of cards such as “ The 
| Electrician’? ELECTRIC SHOCK CARD which | 
| by photographs and instructions clearly indicates | 
the immediate action necessary in cases of shock. | 
| Printed red and black on stiff. white card 22 in. 
by 123 in. Price 2s. 9d. including postage in 
| U.K. from the publishers ERNEST BENN LTD., 
—- HOUSE, FLEETSTREET, LONDON, | 





GRAVITY ROLLER CONVEYOR—8 lengths, 8 ft. long 
rolls 2}in. diam. by 18 in. £4 10s. per length. 
THOMPSON & SON (MILLWALL), LIMITED, Cuba 
Street, Millwall, E.14. Tel.: East 1844. 


LABORATORY TEST SIEVES TO B.S 410: 43 or com- 
mercial quality, ring or write for brochure. 
ENDECOTTS (FILTERS) LTD., 251, KINGSTON ROAD 
LONDON, S.W.19. LIBERTY ’g121) /2. 


GCREENLESS PULVERIZERS for fine grinding of 
Chemicals. Also CYCLONES, ROTARY VALVE 
FEEDERS. Callow (Engrs.) Ltd., Kirkby Trading Est. 


Liverpool. 
i V DRIER NO. 12 (KESTNER) 3 tons per hour 
* ¥ * heavy material from 10% H,O to zero, con- 
tact time 6 seconds, oil burning. BOX NO. C.A. 3059, 
THE CHEMICAL AGE, 154 Fleet Street, London, E.C.4. 


VARIOUS MIXERS FOR SALE 


BA®D CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, etc. 


Two FILTER PRESSES fitted with wood plates and 
frames, washing type. 


Two FILTER PRESSES, chamber type, steam heated, 
centre fed with separate outlet taps. 

14 various open top STORAGE TANKS, riveted capaci- 
ties from 300 gallons to 9,800 gallons, last used 
for oil or varnish. 


14, 24 and 3} size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
Pong and one size 3W Miracle GRINDING 
MILL. 


Robinson 3-sheet No. 1 size nw nage game DRESSING 
MACHINE for dry powders, 

Gardner Size “G” RAPID SIFTER. as MIXER, belt 
and gear driven. 

Two Gardner RAPID MIXERS only, 40 in. long, 14 in. 
wide, one provided with small separate A.C. 


Motor. 
Four ROTARY BOWL MIXERS, 5 ft. diam., cast iron 
‘, built, inclined agitators, by Baker Perkins. 


One Broddbent under-driven HYDRO EXTRACTOR 
self-balancing type, with self-contained A.C 
motor. 


Two FILTER PRESSES, fitted recessed U.1. plates, 40 in 
square, 24 in. thick, centre fed, to make 11 cakes 
per Press. 


Kek GRINDING MILL, square pin type, witn grinaing 
iscs 13 in. diam., including circular delivery 
bin with single outlet. 


Large unjacketed WERNER MIXER, 1 and gear 
driven, hand tipping, double oe A arms, pans 
53 in by 45in by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
— 34 in. diam. by 5 in. face, with hand- 
wheel operation and hand-operated screw tilting 
gear. Machine fitted with machine-cut gears, 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the to of the tipping screw. 


No. 209 One HORIZONTAL ‘‘U’’-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
avd of spur gears, with countershaft, fast and 
oose belt pulleys, outer bearing and ‘plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


Further details and prices upon application 


RICHARD SIZER_ LIMITED, ENGINEERS 
CUBER WORKS, HULL 


Write 


ODIUM SULPHITE, 
F.0.B. Dunkirk. 
France. 


yellow tint £2/11/-., 
Write or Cable: 


/100 kilos 
SFEC, Limoges 
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FOR SALE 





PHONE 98 STAINES 
ECTANGULAR Ene. R.S. TANKS, 
gallons, with light agitating gear. 
Unused BRASS SHELL CONDENSERS, 3 ft. 6 in. by 5 in. 
diam., with 325-3 in. diam. copper tubes. 
“Werner Pfleiderer” Jac. TIPPING TWIN BLADE 
MIXERS, 36 in. by 30 in. by 30 in.; 29 in. by 
28 in., by 27 in. and 24 in. by 25 in. by 20 in. deep. 
Two ‘throw WET VACUUM PUMP, 24,000 Ib. p.h. 
Copper Jac. STILL, 3ft. 6 in. by 3 ft. 6 in., with 
condenser 
**U * TROUGH MIXERS, 6 ft. by 2 ft. by 2 ft., 400/3/50. 
Ditto, by “‘ Gardner,” 5 ft. 6 in. by 2 ft. by 2 ft. ". in., and 
5 ft. by 19 in. by 22 in. B.D. 


HARRY H. GARDAM & CO., LTD., 
STAINES. 


2,000/3,000 


WO—Motorised stainless steel VACUUM DRYERS 
by Scott. 1,600-1,800 lb. capacity. With electric 
drive, reducing gear, vacuum pump and condenser, 
as new. 

og wheel-ope’ rated VULCANISED STOP 


ALVES, 7} in. dia. flanges 
‘\uDeo wrench-operated VULCANISED STOP 
VALVES, 7} in. dia. flanges 
4 in. AUDCO wrench-operated ‘VULCANISED STOP 
8} in. dia. flanges. 
ABELSON & CO. (ENGINEERS), LTD., 


VALVES, 
70, VICTORIA STREET, LONDON, S.W.1. 
Tel.: TATe Galle ry 9444. 


3 in. 


3 in. 


1 DISINFECTOR by Manlove Alliott, Oval shaped, 30 in. 
by 50 in. by 7 ft. long I.D. steam jacketed, with bolted 
doors each end, travelling cage 28 in. wide by 22 in. deep. 
Pressure 30 Ibs. per sq.in. Good condition. 
THOMPSON & SON (MILLWALL) LIMITED, 
Cuba Street, Millwall, E.14. Tel. : East 1844. 





SERVICING 





Alt CHEMICALS AND DYESTUFFS can be repacked 
for export by The East London Chemical Warehouse 
Co. Ltd., Buxton Street, Stepney, London, E.1. 


RUSHING, GRINDING, MIXING and DRYING for 
the trade. 
THE CRACK PULVERISING MILLS, LTD 
Plantation House, 
Mincing Lane, 
London, E.C.3. 


“Pou LTD., PULVERISING” raw 
everywhere. We have 12 
Victoria Street, London, 8.W.1. 


material 
factories. 167 


GEINDING of every description of chemical and 
other materials for the trade with improved mills. 
THOS. HILL-JongEs, Ltv., * Invicta ** Mills, Bow Common 
Lane. London, E. Telegrams: “ Hilljoues, Bochurch, 
London,” Telephone : 3285 East. 





PATENTS & TRADE MARKS 





Kise’ S PATENT AGENCY, LTD. (B. T. King, 
A.M.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free Phone: City 6161. 











LIVERPOOLS 
6 &SPEKE 


Telephone: ROYAL 3031-3 
Telegrams: SUPERDRUM 
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BARBET 


DESIGNERS, MANUFACTURERS 
AND CONTRACTORS 


for 
COMPLETE DISTILLERIES 


and 
CHEMICAL PLANT 


| CREATORS OF CONTINUOUS RECTIFICATION 


OVER 5000 INSTALLATIONS IN 72 COUNTRIES 
Write for Catalogues 


BARBET LTD. 


175, PICCADILLY, 
LONDON,W.I. 


Soc. BARBET, 
14, RUE La BOETIE 
PARIS, 8 











IMPORTERS 
and 
EXPORTERS 


Specialising in 
INDUSTRIAL and FINE CHEMICALS, 
DRUGS, SOLVENTS, PLASTICS, 
and all materials for manu- 
facturing industries through- 
out Australia and New 
Zealand. 


SWIFT 


& COMPANY LIMITED 

Head Office: 26/30 Clarence St., 
Sydney, N.S.W. 

Branches at: Melbourne, Adelaide, 
Perth, Brisbane, Australia, 
and Wellington, N.Z. 

Cable Address: “Swift, Sydney.” 

Bankers: Bank of New South 
Wales, Sydney and London, 
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MULTITUBULAR DRIERS 





ROLLER FILM DRIERS 














FLAKERS AND COOLERS 


We offer accumulated .experience 
of 50 years’ specialization. 


OUR WORKS, the largest in the 
United Kingdom devoted especi- 
ally to DRYING MACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose. 


MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 


We have test plants always available 











RICHARD SIMON & SONS, LTD. 


PHENIX WORKS, BASFORD, NOTTINGHAM 
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TANKS, PANS, TOWERS, 
PUMPS, ETC. LEIGH 
Built in Tantiron, Lead, Keebush and &SONS 
non-ferrous metals. METAL 


fennox Foundry Co. Ltd. WORKS 


: BOLTON. 
Glenville Grove, London, S.E.8 
Specialists in corrosion problems 























liquids on wheels 


@ If your transport problem is concerned 
with liquids in bulk British Railways can 
solve it with a door to door service. 
The liquids are conveyed in road/rail or 
demountable tanks. Experts study the 
particular requirements and insulation 
is arranged—with special heating 
apparatus where desired. A word to 
your local Goods Agent will set the 
wheels turning. 


| 

BRITISH RAILWAYS | 
iain . 

} 
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pumps, pipes, valves, fans, etc. It is completely 
inert to most commercial acids ; is unaffected 


by temperatures up to 130°C; possesses VALVES, TAPS AND CASTINGS 


relatively high mechanical strength, and Is 
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Rubber lined cast iron pipes 24” bore victaulic ends. 


eS 


: Apit-Crnrooton ings 


DUNLOP undertakes the lining of chemica: process 
and storage plant. 


DUNLOP is happy to deal with any problem, however 
large or small. 


DUNLOP has sixty years’ experience of rubber 
technology. 


DUNLOP technicians have developed special anti- 
corrosion compounds. 


DUNLOP can arrange to line on site where necessary. 


DUNLOP technical experts will be delighted to discuss 
your problems. 


Testing rubber lined weir box for complete insulation by 
H.F. spark method. 


TALK T0 DUNLOP ABOUT IT 


DUNLOP RUBBER CO. LTD. (G.R.G. DIVISION), CAMBRIDGE ST., MANCHESTER 1 
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“STILL LEADING” 
For CHEMICAL & ALLIED TRADES 
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For PICKLING TANKS, FLOORS, K w fas 
\ 
DIGESTERS, KIERS, K ww RESISTS 
STONE, CONCRETE, Or Formaldehyde, 
» ww Alcohol, Oils, Greases 
w and Tar Acids, Benzene 
w Toluene Compounds HC1, 
ws H.SO,, HNO;, and H,PO, 
~S mixed HNO, and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic 
Oxalic, Chromic Acids, Bisulphites, 
Hypochlorites, Mixed Acids,Peroxides, 
Nascent Halogens and Alkalies. 

ER STEAM URES 


SOLE MAKER OVER 50 YEARS’ EXPERIENCE 














One of 395 
flameproof 


motors for 
Stanlow 


The photograph shows 15 h.p. totally-enclosed flameproof 
motors driving Sigmund pumps at the Shell Chemical 
plant where 195 M-V motors are installed ; 200 more are 
being supplied to the Shell Oil refinery nearby. 

‘ The various types of motors used are covered by Buxton 
flameproof certificates and bear the mark, 

Member of the A.E.1. group of companies METROPOLITAN-VICKERS ELECTRICAL CO. LTD., MANCHESTER 1 
jJ/Croq 
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